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Punjab Examination Commission (Examination 2015) 
MATHS (Grade 8) Part - A (Objective Type) 

Part A = 48 Marks, Part-B = 52 Marks, Total Marks = 100 
General Instructions: 

1. Students are advised to offer an answer to every question, 

2. Read each question carefully before answering. 

3. Do not take the question paper/answer sheet out of the 
examination centre. 

4. Mark the correct option of MCQ using pencil. 

5. More than one marked answers to the same question will not be 
considered. 

6. Encircle the correct answer as shown in the example: 

Example: 

# 

The number of subsets of the set {0} is . 

(a) one (b) two (c) three (d) four 

Part-A (Multiple Choice Questions) 

Time Allowed: 1 hour 

Instruction: Thirty two (32) Multiple Choice Questions (MCQs) are 
given in this part. Attempt all questions. All questions carry equal 
marks. Mark correct option on answer sheet. 

1. A subset of (3, 5, 7} is 



(a) {3, 121 

(b) (3,51 

(c) 

{10,5} 

(d) 

(8, 7) 

2. 

Which of the following is not a set? 





(a) (2,4,6) 

(b) {2-4-6} 

(c) 

{2,4.6} 

(d) 

12.4.6) 

3. 

The power set of (1) is 






(a) {} 

(b) {0} 

(c) 

{1} 

(d) 

1(1,1) 

4. 

If A = {1,2} and B 

= {2,3} then the universal set is 



(a) {1,2} 

(b) {2,3} 

(c) 

10,1,2,3} (d) 

(1,2,3) 

5. 

(4)5 + (2)5 = 

(a) (10) 5 

(b) (11) 5 

(c) 

(24)s 

(d) 

(42)s 

6. 

The decimal number ,, 22 ,, is written in Binary system as 


(a) ( 1 . 1101)2 

(b) (10110>2 

(c) 

(11110)2 (d) 

(10100)2 


7. The set of numbers used in base 5 is 

(a) 11,2,3,4,5} (b) {0,1,2,3,41 

(c) (0,1,2,3,4,51 (d) {0,1,3,41 
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10 . 

11 . 

12 . 

13. 

14. 

15. 


Which is a rational number? 

(a) V3 (b) yjl 

VS is a'an 
(a) even number 
(cl rational number 


(c) V7 * (d) \/9 


(b) odd number 
(d) irrational number 
The number of digits in the square root of 144 is 
(a) 1 (b) 2 • (c) 3 (d) 4 ■ 

Zarbakht purchased a toy for Rs. 120 and sold it for Rs. 
150, his profit (in Rs.) is 

(a) 20 (b) 25 (e) 30 (d) 36 

The monthly salary of Irani is Rs. 25,000. If rebate in tax 
is Rs. 60,000 then taxable income will be 
(a) 35000 (b) 85000 (c) 150000 (d) 240,000 

10 r 'r of 100 is equal to 

(a) 1 (b) 10 (c) 20 (d) 100 

If 5 men complete a task in 100 days, how many men will 

complete the same work in 20 days? 

(a) 20 (b) 25 (c) 

Square root of 784 is 
(a) 24 (b) 2S (c) 


40 


(d) 50 


32 


(d) 36 


46 


16. Square root of ^ is 


(a) g 


(b) 16 


(c) 22 (d) 


s_ 

64 


17. 

18 . 

19. 

20 . 


- 21 . 


The missing term in (2n+3b) 2 = 4a 2 + ( ) + 9b 2 is 
(a) lOab (b) 12ab (c) 13ab (d) 26ab 

If x=l, y=-2 and z=3, then the value of x-3y+3z will be 
(a) 1 (b) 5 (c) 6 (d) 13 

(x 2 - x + l)(x + 1) = 

(a) (x 3 + 1) (b) (x — l)(x + 1)- 

(c) (x 3 -l) (d) (x + l)(x-l) 2 

On subtracting 3x3~ 2xy2’-3 from 3x3+2x2y -3 we get 

(a) 6x 3 + 2x 2 y - 2xy 2 (b) 2x 2 y + 2xy 2 

(c) 2x 2 y + 2xy 2 (d) 6x 3 .= 2x 2 y + 2xy 2 - 6. 

Solution of 2x - 5 - (2x - x + 4) is 

v * 1 (b) x- 9 (c) X + 9 (d) x-1 
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Kill) 


22 . 


23. 

24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


<3a-4bc)2 = 

(a) 9a 2 — 16b2c 2 + 24abc (b) 9a 2 + 16b-c- + 24abc 

(c) 9a 2 + 16b 2 c 2 - 24abc (d) 9a 2 - 16b 2 ^ - 24abc 

The number of sides of an octagon is 
(a) S (b) 6 <c) 5 (d) 4 

Simultaneous linear equations in two variables are 
(a) 3x = —1 (b) 3x + oy + 9 = 0 

3y 2 = -5 3x + 2y - 7 = 0 

(c) 3y — x + 5 = 0 (d) x 2 + 7 = 0 

3x + 7y 2 = 0 2y + 3x = 3 

The linear equation in two variables is 
(a) 3x+5=7 (b) 2x+5y=2 (c) 3+5y=l (d) 3+2=5x 

For which type of triangle is Pythagoras theorem used? 

* 

(a) Obtuse-angled (b) Equilateral 

(c) Acute-angled (d) Right angled 

The surface area of a sphere of radius 2.1cm is 

(a) 13.20cm 2 (b) 13.84cm 2 

(c) 27.72cm 2 (d) 55.44cm 2 

The volume of a sphere of radius 0.7cm is 

(a) 14.37cm 2 (b) 6.158cm 3 (c) 1.44cm 3 (d) 0.359cm 1 

If the radius of a circular cone is 6cm and its slant height 

is 10cm, then the height of the cone will be 

(a) Scm (b) 10cm (c) 16cm (d* 64cm 

In triangle PQR, length of PQ is 

(a) 2 (b) 4 (c) 9 (d> 20 

Median of 10, 18, 5, 25, 30 is 

(a) 5 (b) 10 (c) IS (d) 30 

Frequency of 3 in 2,3,5,7,3,6,5,3,3,9,2,4,5 is 

(a) 2 (b) 3 (c) 4 (d) 5 
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Pur\jab Examination Commission (Examination 2015) 
MATHS (Grade 8) Part - B (Subjective Type) 

Part A:4S marks, Part B:52 Marks, Total Marks = 100 
General Instructions; 


1. A question can consist of two or more parts. 

2. Please use blank space given below the each question to write 
the answer. 

3. No additional page will be given to write. 

Part B (Open Ended Questions) 

Time Allowed: 1 hour 40 minutes 

33. If U=( 1,2^1,4,5,6,7,8,9,101, A{0,l,2 r 31, B=(2,4,G} and 

C={1 A3,4^i,7} then find 

(&) AUB 0» (AUB> 

fa fit CUC (d> CUC 

34- (a/ If the price of 7 pencils is Rs. 28. How many pencils 

can be bought with Rs. 207 

<b> In hostel 10 girls has a ration for 20 days. If 5 girls 
leave the hostel, for how many days the ration is 
sufficient. 


33. 


36. 


(c) If 13 laborers earn Rs. 20230 in 9 days. How much 
amount will 10 laborers earn in 12 days? 

Sum of two numbers is 40 and difference is 18. 

(a) Write the given statement in the form of equation. 
0>) Solve the simultaneous linear equations formed in 
part- 

(c) Check the solution found in part. 

fa) State the Pythagoras theorem. 

fb> In the given triangle, find the value of x 


3 /. 


(c> 

(a; 

(b> 

fe) 


In a triangle ABC, right angled at C, mAB - 13cm 

and mBU = 12cm. What is the length of CA? 

Find square root of 1223 

Number of books in 5 schools* libraries are 100, 200, 
300, 400 and 300. Compute median of the given data. 
Find the mean of the following frequency table. __ 


o 

*3 


% *J 
ItJ 


18 


1 Ct 


r ZA 


18 


21 
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Set 

A set is a collection of well defined distinct objects or symbols. 


Elements of a Set 

The objects are called its member* or elements. 

Some Important Sets 

Set of natural numbers. 

N = 11,2,3,...} 

Set of whole numbers. 

W= 10, 1,2, 3,4, ...J 

Set of integers. 

Z - {... -3, -2, -1,0, 1,2, 3, ...J 

Set of prime numbers. 

P = 12, 3,5, 7, 11, ...1 
Set of odd numbers: 

O = It 1; ± 3 15, ...} 

Set of even numbers 

E = {0,2:2, 2-4,2: 6, ...} 

Set of rational numbers. 

Q = 1 q I P, q € z a q * 0} 

Example 

Write all the subsets of the set (2, 4}. 

Sol. 

0, 12}, 14} 12, 4} 

Example 

Write all the subsets of the set 13, o, 7}. 


Sol. 


Following are the subsets of the set 13, 'j, /} 
0. (3), 151,17}, 13, 5), 13, 7}, 15, 7), 13, 5, 7} 
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Definitions 
Proper Subset 

If A and B are two sets and every element of set A is also an 
element of set B but at least one element of the set B is not an element 
of the set A, then the set A is called a proper subset of set B, it is 
denoted by A c B. 

Improper Subset 

If A and B are two sets and set A is a subset of set B and B is 
also a subset of set A then A is called an improper subset of set B and 
B improper subset of set A. 

Power Set 

A set consisting of all possible subsets of a given set A is called 
the power set of A and is denoted by P(A). 

Let A = {a. b), then all its subsets are 
0, {a}, (bl, {a. bl 
So power set of A is 
P(A) = foja}, {bl, la, bli 

If a set has n elements, then the number of all its subsets will be 2 n . 

Can You Tell? 

If a set A consists of 4 elements, then how many elements 
are in P(A)? 

Ans. 

Here n = 4 (no.of elements in set A) 

Xo.of elements in power set of A 

= 2 4 
= 16 

Exercise 1.1 

1. Write all the subsets of the following sets. 

i. t 1 
Sol. 

Let A = 1 1 

All subsets of set A are 
{ 0 } 

ii. (11 
Sol. 

Let B = (H 

All subset of set B are 
* ill 
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/\ y j/vi dtt;ii m tn/n iiij oin __J1HIB 

iii. {a, b) 

Sol. 

Let C = {a, b} 

All subsets of set C are 
«>, {a},{b}, (a, b} 

2. Write all proper subsets of the following sets. 

i. (a) 

Sol. 

Let A = {a} 

All proper subsets of set A are { 1 or <>. 

ii. {0, 1} 

Sol. 

Let B = (0, 1} . 

All proper subsets of set B are 
<J>, {0}, 11} 

iii. (1, 2, 3} 

Sol. 

Let C = {1,2, 3} 

All proper subsets of set C are 
<>, {1} , {2}, {3}, {1, 2}, {1, 3}, {2, 3} 

3. Write the power set of the following sets. 

i. {-1, 1) 

Sol. 

Let A = {-1, 1} 

Possible subsets of set A are 
<D, {-1}, {1}, {-1, 1) 

Power set of set A 
P(A) = {(?, {-!), {11, {-1, 1}} 

ii. {a, b, c) 

Sol. 

Let B = {a, b, c} 

All subsets of set B are 

<>, {a}, {b}, {c}, {a, b}, {a, c}, {b, cl, {a, b, cj 

Power set of set B is 

P(B) = (0, {a}, {b}, {c}, {a, b), {a, c}, {b, cl, {a, b, cl) 

Commutative Laws of Union and Intersection on Sets 

If A and B are two sets, then commutative laws with respect to 
union and intersection are 

AuB = BoA and Ard3 = Brv\ 

Associative Laws of Union and Intersection 

If A, B and C are three sets, then the associative laws w.r.t union 
and intersection are 
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h -- ‘ - --t i IWilU <J C 1 5 

Au(BuC) = (AuB)U^7n (B nC) = (AnB)nC — 

Distributive Laws 

i. Distributive law of union over intersection 

ii. Distributive law of intersection over unioni 

i,e Au(BnC) = (AuB)n (AuC) and An(BuC) = (AnB)u (AnC) 

De Morgan’s Laws 

* If A and B are the subsets of a universal set U, then 
(AuB) c = A c oB c 
(AnB) c = A c uB c 


Exercise 1.2 


1. Verify: 

(a) AuB = BuA and (b) AnB = BnA, when 
i. A = {1, 2, 3,101, B = {7, 8, 9,10,11, 12} 

Sol. 

A = {1, 2, 3, 4, 5, 6, 7, 8, 9,10} 

B = {7, 8, 9,10,11,12} 

(a) AuB = BuA 

= 11, 2, 3, 4, 5, 6, 7, 8, 9, 10) u 17, 8,9,10,11.12) 
= |1, 2, 3, 4, 5,6, 7, 8, 9,10,11,12) 

R.H.S = BuA „n^KCQQiot 

= (7, 8,9,10,11,12U U, 2,3 4 5,6. 8. , 

= (1, 2, 3, 4, 5, 6, 7, 8, 9,10, H > 121 

= L.H.S 

So L.H.S = R.H.S 

i.e AuB = BuA. 

(b) AnB = BnA 

LHS : ^ 2 . 3 , 4 , 5 , 6 , 8 , 9 , 10 ) 0 ( 7 , 8 , 9 , 10 , 11 . 12 ) 

= (7, 8, 9, 10} 

R • H • s :f7^.9.l0.ll, 1 2 >-< l ' 2 - 3 • 4 • 5 • 6 • 7 ' 8 ’ 9 ■ 

= |7, 8, 9,101 = L H b 

So L.H.S = R.H.S 

i. e AnB = BnA « a (6, 8, 10, ••••* 2 

ii. A = (1, 2, 3,-9 13 14,151 

Sol. . « o o tO. 11. l2 ’ l3 ' * 


Saeed Ahmad 











Saeed Ahmad 


-- iu/\ j no arn 


(a) 


So 

i.e 

(b) 


So 

1. e 

2 . 

(a) 

(b) 

* 

1 * 

Sol 


(a) 


B = {6, 8, 10, 12, 14, 16, 18, 20} 

AuB = BuA 

L.H.S = AuB 

= {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15} 
u (6, 8, 10, 12, 14,16, 18, 20} 

= {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 16, 17, 18, 20} 
R.H.S = BuA 

= (6, 8, 10, 12, 14,16, 18, 20} u{ 1,2,3,4,5,6,7,8,9,10,11,12, 

13,14, 15} 

= {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 18, 20} 

= L.H.S 
L.H.S = R.H.S 
AuB = BuA 
AnB = Br\A 

B = (6, 8, 10, 12, 14, 16, 18, 20} 

i HS = AnB 

* = |1, 2, 3, 4, 5, 6, 7, 8, 9. 10, 11, 12, 13, 14, 15} 

n {6, 8, 10, 12, 14. 16, 18, 20} 

= |6,8, 10, 12, 14} 

PHS = Br\A 

1 - (6 8 10, 12, 14, 16, 18, 20} r» (1, 2, 3, 4, 5, 6, 8, 9, 10, 11, 

" 12, 13, 14, 15} 

= (6, 8, 10, 12, 141 
= L.H.S 
L.HS = R.H.S 
AoB = BoA 

Vcri !v ,'/) = (X o Z) ^ z and 
Xu Y °7 -X (XnV)o Z, when 
X n (V <"> /j) ~ . Y = (b, d, c, 0 nnd Z a {c. f, g, hi 
X= ((£>. b > c ’ al ’ 

b, c, d), Y = lb. d, c, 0 

X \r f g, hi 

L.H.S = u (lb, d. c,flo«c. f, g, hi) 

= l»> ’ d ) v lb, c, d, f, g, h) 

= (a. b ' c ’ f g, h) 

= (a, b, c- d- *> e ' 

H s = (XUfU , f, g> hi) vj (c, f, g, hi 
w _ nb, d, c > 11 
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So 

i.e 

(b) 


So 

i. e 

ii. 
SoL 


(a; 


1L , , , v . , - * ON SETS 

= lb, c, d, f, p, h) u |c, f. it, K 

= {a, b, c, d, f, g. h} 

= L.H.S 

L.H.S = 

Xu (YuZ) = (XuY) uZ 
Xn(YnZ) = (XnZ)nZ 
L.H.S = Xn(YnZ) 

= {a. b. c, dl n ({b, d, c, fl n {c f ~ 

= (a. b, c. d) (c, n = (cl * C ’ h,) 

r.h.s =(X~y^z 

= (la, b. c, dl (b, d, c, f)) ( c r c 1,1 
= (b, c, dl r, (c. f, g, h) ’ g,h| • 

= (c) = L.H.S 
L.H.S = R.H.S 
Xr^CYnZ) = (XnY)nZ 

X = {1 ’ 2 ’ 3 . 101 ’ Y = ,2 ’ 4 ’ 6 ’ 7 < 81 and Z = (5, 6, 7, 8} 

x =11,2, 3, 4, 5,6. ,8, 9,101 

Y = (2. 4. 6. 7, 8) 
z =15.6,7.8} 

XUYuZ) = f.XuY>uZ 
L.H.S = XOYuZ) 

: !J’ 1 ' 3> 1 - !■ *?’ 10) u (12. 4, 5, 7, 8) u (5, 6, 7, 81) 

- {1, 2, 3, 4, o, 6, 7, 8, 9, 10} u {2, 4, 5, 6 7 8} 

= 11,2,3,4,5,6,7,8,9,10} 

R.H.S = CXuY)uZ 


- (HI, 2, 3, 4, o, 6, 7, 8, 9, 10} u (2, 4, 6, 7 8}) u 15, 6, 7, 8} 
= 11, 2, 3, 4, 5, 6, 7. 8, 9, 10) u (5, 6, 7, 8} 

= 11, 2, 3, 4, 5, 6, 7, 8,9, 10} = L.H.S 
So L.H.S = R.H.S 
i.e XUY^Z) = {XuY>uZ 

(b) Xn(YrZ) = (XnZ)rZ 

L.H.S =Xr,(Yr-2) 

= 11, 2, 3, 4, 5, 6, 7, 8, 9, 10} n ({2, 4, 6, 7, 8}) n 15, 6, 7, 8}) 
= 11, 2, 3, 4, 5, 6, 7, 8, 9,10} n 16, 7, 8} 

= 16,7,8} 

R.H.S = (XnY)r'Z 

= (11, 2, 3, 4, 5, 6, 7, 8, 9,10}) n 12, 4, 6, 7, 8}) n 15, 6, 7, 8} 
= 12,4,6,7, 8} r\ 15, 6, 7,8} 

- 19 1 A 7 fit ^ (C C 7 fit 
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= {6, 7, 8} 

= L.H.S 
So L.H.S = R.H.S 
i.e X^(YnZ) = (X^Y)nZ 

iii. X = {-1, 0, 2, 4, 5), Y = {1, 2, 3, 4, 7} and Z = (4, 6, 8, 10} 

Sol. 

X = {-I,* 0, 2, 4, 5} 

Y ={1,2, 3, 4, 7} 

Z = {4, 6, 8, 10} 

XUYuZ) = (XuY)uZ 

L.H.S = XUYwZ) 

= {-1, 0, 2, 4, 5} u ({1, 2, 3, 4, 7} {4, 6, 8,10}) 

= {-1, 0, 2, 4, 5} w {1, 2, 3, 4, 6, 7, 8, 10} 

= {-1, 0, 1, 2, 3, 4, 5, 6, 7, 8, 10} 

R.H.S = (XuY)uZ 

= ({-1, 0, 2, 4, 5} ^ {1, 2, 3, 4, 7} u {4, 6, 8, 10} 

= {-1, 0, 1, 2, 3, 4, 5, 7} w [4, 6, 8, 10} 

= {-1, 0, 1, 2, 3, 4, 5, 6, 7, 8, 10} 

So L.H.S = R.H.S 
i.e XUYwZ) = (XUY)uZ 

(b) X/n(Yr\Z) = (Xr^Y)oZ 

L.H.S = (Xr<L)nZ 

= {-1, 0, 2, 4, 5} n (11, 2, 3, 4, 7} o {4, 6, 8, 10}) 

= {-1, 0, 2, 4, 5} n {4} 

= {2, 4} n {4, 6, 8, 10}. 

= {4} 

R.H.S = (Xr'iZ)nZ 

= ({-1, 0, 2, 4, 5} n {1, 2, 3, 4, 7}) r> {4, 6, 8, 10} 

= {2, 4} rv {4, 6, 8, 10} . 

= {4} 

= L.H.S 
So L.H.S = R.H.S 
i.e Xn(YoZ) = (XoY)oZ 

iv. X = {1, 2, 3,...»14}, Y = {6, 8, 10,...» 20} and Z = {1, 3, 5, 7} 

Sol. 

X = U, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14} 

Y = {6, 8, 10, 12, 14, 16, 18, 20} 

Z ={1,3,5,7} 

(a) XUXuZ) = (XoY)uZ 
L.H.S = XUYuZ) 
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= {1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 12,13, 14} 
u ({6, 8, 10, 12, 14, 16, 18, 20} u {1, 3, 5, 7} 

= (1, 2, 3, 4, ... 14} u (1, 3, 5, 6, 7, 8, 10,12,14,16,18, 20} 
= {1, 2,3,4,5, 6, 7,8,9,10,11,12,13,14,16,18,20} 

R.H.S = (XuY)uZ 

= ({1, 2, 3, 4, 5, 6, 7, 8, 9, 10,11,12,13, 14} 
u {6, 8, 10, 12, 14, 16, 18, 20}) u {1, 3, 5, 7} 

= (1,2,3,4,5,6,7,8,9,10,11,12,13,14,16,18,20} u {1,3,5,7} 
= {1, 2, 3, 4, 6, 6, 7, 8, 9, 10, 11,12,13,14,16,18,20} 

= L.H.S 
So L.H.S = R.H.S 
i.e XUYuZ) = (XwY)uZ 

(b) Xn(YnZ) = (XnY)nZ 

L.H.S = Xn(Yr\Z) 

= {X, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,12,13,14} 
n ({6, 8, 10, 12,14,16, 18, 20} n {1, 3, 5, 7}) 

= {1, 2, 3, 4, 6, 6, 7, 8, 9, 10, 11,12, 13, 14} n { } 

= { } 

R.H.S = (XnY)nZ 

= ({1, 2, 3, 4, 5, 6, 7, 9, 9, 10, 11,12, 13, 14} 
n (G, 8, 10, 12, 14, 16, 18, 20}) n {1, 3, 5, 7} 

= {6,8, 10, 12, 14} n {1,3, 5, 7} 

= ( } 

= L.H.S 

So L.H.S = R.H.S 

i.e Xn(YnZ) = (XoY)nZ 

3. Show that: 

If A = {a, b, c}, B = (b t d, f} and C = {a, f, c), 

Au (BnC) = (AuB) n (AuC) 


Sol. 

A = {a, b, c}, B = {b, d, f}, 
A^XBnC) - (AuB)n(AuC) 

L.H.S = AUBnC) 

• BnC = {b, d, 0 n {a, f, c} 

= (0 


Now 

Au<BnC) 

R.H.S 

AuB 


= (a, b, c) u {f} 

= fa, b, c, fl 
= {AuB) n (AkjC) 

= {a, b, c} u {b, d, f} 
=s fa. b. c, d. 0 


C = {a, f, c} 
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S> UAI I'vHAI IU iTMIllJOUi 

AuC = (a, b, cl u [s,f,c] 

= {a, b, c, fl 

Now 

(AuB) n (AuC ) = {a, b, c, i fl n [a, b, c, n 

= {a, b,t,l] 

= L.Hi 

So L.H.S = R.H.S 
i ,e Au( BnC) = {AuBJn (AuC) 

4. Show that: 

If A = {0), B »|0,]]andC«| j 
A u (HriC) * lAuB) n (AuC)' 

Sol. 

L.H.S = Au(BnC) 

= {0) u<{0,lh[|) 

= {0}u| J 
= (01 

R.H.S = (AuB) r\ (AC 

= ({0} u (0. llniu(i) 

= (0, 1J (0} 

, = 10} 

= L.H.S 
So L.H.S = R.H.S 
i.e AUBnC) = (AuB) n(AuC) 

5. Verify De Morgan's Laws if ; 

U = N A => 0 and E»P 

Sol. 

U = N,A = p=B=P 

De Morgan’s Laws are 
i. (AuB) c *= AWJ‘ 

Sol. 

(AuB) c = A e nB c 
L.H.S = (AuB)' 

AuB = (? u I* 

AuB = P 
(AuB) e = U - (AuB) 

(AuB) c = N - P 
R.H.S = A e nB e 
A c = U - A 
= N - P 
= N 
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B c = U - B 
= N - P 

Now 

A c nB c =Nn(N-P) 

= N - P 
= L.H.S 

So verified that 
(AuB) c = A e rvB c 
ii. (AnB) c = A c uB c 

Sol. 

(An.B) c = A“\jB c 
L.H.S = (AnB) c 
AnB =OnP 
= <> 

Now 

(Ar-Bf = U - (AnB) 

= n-<> 

(Ar\B) c = N 
R.H.S = A c nB c 

A c = U - A 
= N-<> 

= N 

B c = U ~ B 
= N - P 

Now 

A c uB c =NUN-P) 
= N 

= L.H.S 

So verified that 
(Ar\B) c = A c uB c 


iRiferirisiP* 1 'll 
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,f 4 i * 1 Vf 


B = 15, 9, 13, 17, 21, 25} 

Commutative law of union 
AuB = {3, 5 7 9, ll, 13} ^ (5, 9.13. 17 . 
= {3,5,7, 9,11, 13,17,21,25} 

Venn diagram 

Commutative law of Intersection 
AnB = { 3 , 5 , 7 , 9 , 11 , 13} 
n {5, 9, 13,17, 21} 

= {5, 9, 13} 

Venn diagram 




ii. The sets N and Z 

Sol. 

The sets N and Z 
N ={1,2, 3,4, ....} 

Z = {0, ±1, ±2, ±3, ±4, ...} 

NuZ ={1,2,3, 4, ....}^{ 0 , ±1,±2,±3,±* 
NuZ = {0, ±1, ±2, ±3, ±4, ...} 

Venn diagram 

NnZ = (1, 2, 3, 4, ...} 

n {0, ±1, ±2, ±2, ±3, ±4,...} 

NnZ = {1, 2, 3, 4, 5, 6,...} 



Ve * 10 diafP * 0111 
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iii. C « (x|x c N a S< x < IS) 
O « (y |ye N a 9 v v < 19 ) 

Sot. 


C ** {x } x c X a 8 < v v \ 5) 

D * (y J v c N a 9 v y v 19) 

c * t$.p. io. n. 12 . ta. isi 

n «ts>, io. 11 . 12 . 1 a..... ipj 

CVD = {S.9. 10 , n. 12. . IS' V -9. 10.11. 12. 13, 

<XD = JS.9. 10.11. 12. 13.19} 


19} 


Venn Diagram 



OD * (S. 9.10. 11. 12..... IS) f\ i9.10,11. 12.19} 


= 19. 10.13.12,13. 15} 


Venn Diagram 



iv. The sets E and O 


Sot 

E =12,4,6,8,10,12,....) 

0 =(1,3,5,7,9,11....) 

EwO = (2. 4. 6.8, 10,...»^(1,3, 5. 7,9, 11...) 
= (1, 2, 3, 4,5,6. 7, 8,9,10... ) 
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A <» AT li W A Y Tr ) MA I I f S HTIj 


Venn Diagram 



= l \ 

Venn Diagram 



2. Copy the following figures and shade according to the 
operation mentioned below each: 




l 




u 




Saeed Ahmad 




























































































































Saeed Ahmad 


iv Won\ the given sots, verify the following laws through 
Venn diagram, 

i. Associative law of Union of sets, 

Sol* 

ia> A = 12, 4, 6, 5, 10,12! 

B»U.3.5, T. 9,11! 

C - !$. 9. 9. 12, 15! 

Law A*aB^O - BVC 
LHS = A.\Bv.O 


b. c = a. s. 5.9. in ^ is. 6. 9 , 12,151 
= a. S, 5, 6, T. 9,11.12,15} 

AvaB^O = ;2. 4. 6. 5.10. 12! ^ {1, 3.5. 6. 7, 9, 11.12,15} 

= U, 2. 3, 4, 5, 6. 7, S, 9. 10.11,12, 15} 

RJR.5 = vA.5V.C 

A- S = {2. 4, 6, 5. 10. 12} U. 3, 5, 7. 9. 11} 

= 11. 2. 3. 4, 5. 6. 7. S, 9. 10. 11. 12} 

(A^S\X ^ 11. 2. 3. 4. 5. 6. 7. S. 9. 10. 11. 12} w {3. 6, 9. 12, 15} 

= {1, 2. 3, 4. 5, 6, 7, $. 9,10, 11, 12,15} 



AUtBUC) 



(AUB)UC 


ii. Associative law of Intersection of sets. 

SoL 

(a) A = (2, 4, 6, 8, 10.12); B = II. 3.5,7.9.11) 

and C = 13,6, 9, 12.15) 

Law 


A'-'/B^C) = (A^B)rC 


L.H.S 

B~C 


= AnTBoC) 

= (1, 3, 5, 7, 9, HI r\ {3, 6,9,1^, 1°* 
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/V UAI I'.MAI HI »*i/\ l I in KTI! 


J 


= 13. 9} 

AnUJnC) = {2, -I, 8. 8, 10. 121 r> (3, 9} 

= ( ) 

R.H.S a (AnR)nC 

Anil = {2, 4, (i. 8. 10. 12} n {1. 3. 5. 7, 9, 11) 
= 1 } 

(AoB)nC = { } n {3. 6, 9, 12, 15} 

= 1 } 


Venn Diagram 




iii. Distributive law of Union over intersection of sets. 
Sol. 

(a) A = (2, 4, 6, 8, 10, 12} ; B = (1, 3, 5, 7, 9, 11} 
and C = (3, 6, 9. 12, 15} 

Law 

AUBnC) = A(uB)n(AuC) 

L.H.S = Au(BnC) 

BnC = {1, 3, 5, 7, 9. 11} n (3, 6, 9, 12,15} 

= {3,9} 

Au(BnC) = {2, 4, 6, 8 ,10, 12} u {3, 9} 

= {2, 3, 4, 6, 8, 9, 10, 12} 

R.H.S = (AuB) n (AwC) 

AuB = {2, 4, 6, 8, 10, 12,} u U, 3, 5, 7, 9, 11} 

= (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12} 

AwC = {2, 4, 6, 8, 10, 12} u {3, 6, 9,12, 15} 

= {2, 3, 4, 6, 8, 9, 10, 12, 15} 

(AuB) n (AuC) = {1, 2, 3, 4, 5, 6, /, 8, 9, 10, 11, 12} 

r» (2, 3. 4, 6, 8, 9. 10, 12. 151 
= (2, 3. 4, 6, 8, 9, 10, 12) 
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Venn Diagram 


au.bho 


(AU UfTKAUC) 


iv. Distributive law of Intersection over Union of sets. 

(a) A * {2, 4. 6, a 10.121. B « (1, 3, 5, 7, 9, 11} and C = {3, 6, 9,12.15} 
Sol. 

(a) A = (2. 4. 6. 8. 10. 12}, B = {1, 3. 5. 7, 9.11}; C = (3, 6, 9,12, 15} 

Law 


= <Ar B> \j <ArC) 


LHS =A-/BX/ 

B^C = II. 3.5, 7.9. 11} ^{3,6,9, 12, 15} = {1,3,5,6,7,9,11,12,15} 
Ar(hJC) = (2. 4. 6, 8, 10. 12} n {1, 3. 5, 6, 7, 9, 11, 12, 15} 

= '6, 12} 



L H5 = CArB) jh\rC) 

Ar B = {2. 4, 6, 8,10. 12} r, (1, 3, 5. 7, 9, 11} 

= < 1 

/V C * '2. 4, 6. 8.10, 12} r. 13,6, 9,12,15} 

= (6.12} 

<ArB/vCArC; *! ) v (6. 12} 

* {6, 12} 

Venn Diagram 


rAriH/*J?AnC; 
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(b) A » |x|x e Z a 8 < x < 25}, B = {y | y e Z a -2 < y < G} and 
Ca |z|ze Za< 81 

,i. Associative law of Union of sets. 

Sol. 

(b) A = {8, 9, 10, 11, 12, .... 25}; B = {-1, 0, 1, 2, 3, 4, 5} 

C= 10, 1,2, 3, 4, 5, 6, 7, 8} 

Au/B^C) - (AwBioC 
L.H.S = AUB^C) 

B-^C = {-1, 0, 1, 2, 3, 4, 5, 6} o {0, 1, 2, 3, 4, 5, 6, 7, 8} 

= {-1,0, 1,2, 3,4, ...,8} 

AUBuC) = {(8, 9, 10, 11, 12, ..., 25} u {-1, 0, 8} 

= (-2,-1, 0,1, 2.3, 25} 

R.H.S = (AuBXXl 

A^B = {8, 9, 10, 11, 12.25} {-1, 0 .5} 

= {-1, 0, 1, 2, 3, 4, 5. 6, 8, 9, ..., 25} 

(AvBy^C = (-1, 0, 1, 2, 3, 4, 5, 6, 8, 9.25} {0. 1, 2, .... 8} 



(b) Ar/BrC>=fAr,HK.C 

L.H.S » Ar/BoC) 

' B rC » 1-1,0, 1.5)n{0, 1,2, 3, ...,8} 

RrvC * (0, J, 2,3.4.51 

ArJllrC)m \H. 9, 10. 11.25} r> {0, 1.2, 3. 4,5, 0} 

ss { ) 

R.H.S * (Ar By C 

Ar .15 a. (8, 9, 10, 11.25} r. 1-1, 0.0} 

* ( » 

(As By /: m{ )r. {0, 1,2, 3. 4. H\ 

- { » 
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LRS 

(R C) = 1-1,0..5} .->{0,1,2.8} 

= {0. 1.2. 3..4.5) 

A'-URR = IS, 9, 10.25] \j {0,1. 2,. 5} 

= 10. 1. 2. 3. 4. 5. S.25} 

R.H.S - lAwlH^AuC) 

AoR - IS. 0. 10. 11..... 25] u|l, 0,6} 

= 1-1,0. 1.2, 3, 4, 6. S.25] 

Av_*B = {8, 9. 10. 11.25] kj {0.1, 2,.... 8} 

= {0. 1,2, 3,.... 25} 

(AuB> r> (AwC) = (-1. 0. 1, 2. 3, 4, 5, 6, 8.25 

r\ {0. 1,2.251 

= (0. 1. 2, 3, 4,5, 8.25} 




iv. Distributive law of Intersection over Union of sets. 
Sol. 

U>) An(HuC) = (AnB) w (AnC) 

L.H.S =An(BuC> 

BwC ...6] u {0, 1. 2, 3. 1.8} 

= {-1.0, 1, 2.81 

AniBuCU {8,0. 10. U. ...,25} o {.-1, 0. 1 ..,8] 


Saeed Ahmad 
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= {8} 

R.H.S = (AnB) u (AnC) 

AnB = (8, 9, 10, 11,12, 25) n {-1, 0, .... 5} 

AnC Z (g) 9 ’ 10, 12 » •**» 25 1 n f°> 1, 2, 8) 

(AnB) u (AnC) = { } u {8} 

= ( 8 ) 



(AC\B)\j C 




4. Copy the following Venn diagrams and shade according to 
the operation, given below each diagram. _ _ 



(AfiB)uc (.tuivnc _ Mn^uc 


(Review Exercise ij 

1. For options are given below each Statement. Encircle the 
correct one. 

i. If a is not a member of the set A, then symbolically it is 

denoted by_ 

a. ae A b. a\A c. at! A d. an A 

ii. Which of the following is not a set? 

a. (1,2,3) b. {a, b.c) c. (2, 3, 4) d. (1, 2. 2,3} 
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iiT^Th^r umber of suWtTof the setloul 
- b. two 


i ^yi 


in 

iv. 


vi 


a. one d. two «, *u 

i.i , 0. thrOC rl fn nr 

A set consisting of all subsets of the set X is called 

a. subset b. universal cot « 

.1 U1 »'trbai set C, power set d etnnpr set 

Four thrCC sets A ’ B C, (AUB) oc is' equal to 

a. (AuBnC b (AnB) c . Au(BuC) d (Ar^)nC 

For any two sets A and B, A - B c is equal to ^ 

a* A c nB c. Ar\B ^ AuB 

VH * R U (1 3 5 3, Tuh U, !l A n 12,4,6 . 

® = ^j ^ ^ ^ ~ B) c is equal to: 

viii. If P(A) = {«, la), |b), la, b)), then set A it equal to 

a - $ W c. {b} d { a b} 

ix. If <> an empty set, the {<^}c i s equal to 

- Y b. 0 


c. <j> 


d. 10) 





# 

1. 

c 

-:—i 

m * 

u. 

[- - 

d 

* * * 

in. 

b 

iv. 

c 

V. 

C 

vi. 

d 

vii. 

b 

* • * 

VUl. 

d 

ix. 

c 




1. 

Sol. 

Set 


n. 


Sol. 


Define a set. 


Set is defined as 

“a collection of well defined distinct objects”. 

What is the difference between whole number and natural 
numbers? 


If we include 0 in the set of natural numbers, then this new set 
is called set of whole numbers. 

N =11,2,3,4,5,6,.,.} 

W = (0,1, 2, 3,4,5,...} 

iii. Define the proper and improper subsets. 

Sol. 

If A is a subset of set B and A is not equal to set B then A is a 
proper subset of B denoted by A c B. 

If A is a subset of If and A is equal to set B, then A is an 

imnrnnnr cnVicol r\f H fliinntofl hv A = H 
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iv. Define a power set. 

Sol. 

Power Set 

A set consisting of all possible subsets of a given set A is called 
the power set of set A and is denoted by P(A). 

v. Define De Morgan’s Laws. 

Sol. 

De Morgan's Laws 

If A and B are subsets of universal set U, then De Morgan’s laws 

are 

i. (A^B) C = A c nB c 

ii. (Ar'iB) c = A c uB c 

3. Write all subsets of the following sets. 

i. A = {e, f, g} and B = (1, 3, 5) 

Sol. 

(i) We know that no.of all subset of a set are found by the formula 
2 n . Here n is the number of elements in a set. 

A = {e, f, gl, n = 3 
2 3 -2x2x2~8 
All subsets are 

<t>, lei, {fl, (gl, {e, f), {e, gl, {f, gl, {e, f, gl 

.Now 

B = {1, 3, 5} 

All subsets of set B are 

{1}, {3}, {51, {1, 31, {1, 51, {3, 51, {1, 3, 5} 

ii. Write the power set of {a, b, c}. 

Sol. 

Possible subsets of (a, b, cl 

{a}, {b}, {c}, {a, b,}, {b, c}, {a, cl, {a, b, c} 

Power set = {<), (a), (bl, (cl, {a, b,l, {b, c}, (a, cl, {a, b, c}} 

iii. Verify De Morgan's Laws if 

U ss {a, b, c, d, e), A = {9, 6), B = {a, b, cl 

Sol. 

De Morgan’s Laws are ' 

(a) (AuB) c = A c r^B c 

(b) (Ar\B) e = A c uB c 
a. (AwB) c = A c oB c 

L.H.S = (AwB) c 

AuB = {9, 6} u {a, b, cl 
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AuB = {9, 6, a, b. cl 

(AuB) c = U - lAuB) 

= |a, b. c. d. e) -19,6, a, b. c) 

= Id, cl 
R.H.S = A e rvB c 
A c = U- A 

= {a, b, c. d, e} * {9,6} 

= {a. b, c, d, el 
B c = U - B 

= {a, b, c, d, el - {a, b. c} 

= Id. e) 


Now 


A c \jB c = {d. el o {d. el 
= Id, el 


= L.H.S 

So verified that 


(AuB) c = A c oB c 
(b) {AnBY = AV'B c 
L.H.S = (A~B) C 
AnB = 19, 6} n {a, b, cl 


(AnB? = U - (AnB) 

= la, b, c, d, el - d 
= la, b, c, d, e} 
L.H.S = AVSB C 

J A c = U - A 


L - <a. b, c, d. el - {a, b} 
A c = (a, b, c, d, el 


1 B l = U - B 

1 = l a * b. c, d, e} - {a, b, c} 

B c = {d, el 


Now 



' ’ b, c. d, o* ■ 
= L.H.S 


So verified that 
(AnB) c = A c oB f 


Saeed Ahmad 










Saeed Ahmad 



Irrational Numbers 

2 , 

The numbers which cannot be written in the form ^ P* Q 

and q ^ 0 are called irrational numbers. 

Examples are 

V**, V?, yjll, *\J ^, etc. 

Rational Numbers 


£ Z 


The numbers which can be written is 


the form ^ where p, q 


£ Z 


and q * 0 are called rational numbers. 

Examples are 

JL _3_ i 

10 * 14 * 10 ’ 9 etc * 

Real Numbers 

The union of the set of rational numbers Q and the set o 
irrational numbers Q' is called the set of real numbers and is denoted 
by R i,e 

R = QUQ' 

Terminating Decimal Fractions 

The decimal fractions in which the number of digits after the 
decimal point are finite, then it is called terminating decimal fraction. 

9 3 

For example ^ ^ etc. 

Non-Terminating Decimal Fraction 

The decimal fraction in which the number of digits after the decimal 
point are infinite, then it is called non-terminating decimal fraction. 

9 22 

7 , “ etc are non-terminating decimal fractions. 
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Exercise 2.1 


1. Convert the folk*win* rwt tonal number* into decimal 
fmctior.« nr.d separate trrminntir.* and lunvtcrminntinj* 
decimal*. 


5 


SoL 


o;:cv; 


\ 5C 


:o 


3r 




sc- 


40 

- % r . 

50 

- <r 
1 


u. 

SoL 


7 - •' “1-il-C.T 

^ ku. - ^ ^ ^ 

* 

5 




~-tL 


0.6 

fr/30 

=JE 

o 

3 

5 = 06 ' 
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0.85714285 

7^60 

dXL 

40 

50 

_ 49 

10 
- 7 

30 

- .28 

20 
- 14 

60 

-56 

40 

-35 


y = 0.85714285 

Non-terminating decimal fraction 

2 

iv. ij 

Sol. 0.2857142 

7V20 

-14 

60 
— 56 

40 

-35 

50 

-49 

10 

-7 

30 

-28 

20 
- 14 

6 

| = 0.2857142 

Vnr»-tf*rminrttinp div'-imnl frartinn 


ill. “ 
Sol. 
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3 

v * 8 

Sol. 0.375 

•8^/30 
-24 ' 
60 
-56 

40 

-40 

0 



| = 0,375 

Terminating decimal fraction. 

8 

V1 - 5 

Sol. 1.6 

5 yJY 
-5 
30 
-30 

0 



Terminating decimal fraction. 

2. Convert the following rational numbers into decimal 
fractions and separate repeating and non-repeating decimals. 
. 3 

l * 7 

Sol. 0.428571 

7^30 

-28 

20 

- 14 

60 

-56 

40 

-35 

50 

-49 

10 
- 7 

3 

3 

Tj = 0.428571 
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Terminating decimal fraction. G 

8 = 0.75 


iv. 

Sol. 


11 

12 


0.91666 

12V1T0 

-108 

20 
- 12 

80 
- 72 
80 
- 72 

80 

-72 

8 


Terminating decimal fraction. 


Sol. 

0.1428571 
7yflQ 
- 7 

30 
-28 
20 • 

- 14 

60 
- 56 

40 

-35 

50 


Y 2 — 0.91666 

Non-terminating 
repeating decimal fraction. 


and 



1 

7 


0.1428571 


Non-terminating and 

repeating decimal fraction. 
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i- - 

. 8 

V1 * 9 * 

Sol. 

0.888888 

9\/80 

-72 

80 - • - 

-72 

80 

-72 

80 

-72 

80 

-72 

80 

-72 

8 

8 

9 = 0.8888888 

Non-terminating and repeating decimal fraction 
.. 25 

V11 ‘ T 

Sol. 

3.125- 

8>/25 

-24 

10 

-8 

20 

-16 

40 

-40 

0 

25 _ 

-g- = 3,125 

Terminating decimal fraction. 


Saeed Ahmad 




















Saeed Ahmad 



-7 


30 

-28 


20 
- 14 

60 
- 56 

40 
- 35 

50 
-49 
1 . 

22 

3.142857 

Non-terminating 
repeating decimal fraction 

21 

X * IT 

Sol. 

3.5 

6>/2l 

-18 

30 
- 30 

0 


10 

-8 

20 

-20 

x 

13 

~4 = 3.25 

Terminating 

fraction. 


and 


xi. 

Sol. 


29 

2 


14.5 

2a/29 

-2 

09 

8 


21 

6 “ 35 
Terminating 
fraction. 


10 
- 10 


decimal 


0 


13 

T= 145 


Terminating 

fraction. 


decimal 


decimal 
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Sol. * SSS3S 

3M« 



10 


1 W 

* 

“i 

10 

x * i ttm 

?> •: s,ric «rywi » tasg :>rcr;j! fraction. 

Sq'^arx'v 

A :.; ' :» ■ -•■ "i :*-r c* square, ii’ it is the square of 

atsfCjr? tturnSwr 

For t vjicpH- 

!-.► is i pr~t«rt :rf € t»r*za 3o = 

Exattpk 

fiad — * perf«*£ x*~jur* nf 21 

Sot 

i«rfm i<f 15 i* . 

15 s * IS r U 

* IS* 

E*~asnpir 

Fred LL' */ V' 

SoL 

Tb«- ur^tf-n egtaeg* of VS Vy p « c 9025 

Exercise 2.2 ■ 

I ■ I ■ 1 ■ ■ ■■ ■ ^ — ———a — |, II ■!■ ■ I ll ■ i 

1. Kind liw pcrfr-ct ^utfr ut thir foUcming number*. 

L 7 
Sot 

TSc prrfrtt *q-«r% c*f? U 


Saeed Ahmad 


















Saeed Ahmad 


it. 

Sol. 


iii. 

Sol. 


iv. 

Sol. 



I Perfect square of 11 lft 

Il a * 121 
19 


^ f *' ct w * u,ir ® of i9 i a 
cut 


Tho perfect square of 25 is * 
25-s = 625 

v. 37 
Sol. 

The perfect square of 37 is 
37-= 1369, 

vi. 75 
Sol. 




O 

4 t# 

* 

1. 

Sol. 


The perfect square of 75 is 
7 S 2 = 5625 

v\ r,te the summation patterns for the follow. 


ng ^uarvs. 


6‘=l+3*5 + 7 + 9+-Jl = 36 
6~=l+2f3 + 4«-5*6 + 5f4*2^l = 36 

ti. 7- 
Sol. 

7 J = 1 + 3 + 5 + 9 + ^ j 3 a 

or 

iii. ^; =1 " 2 - fa " 6.7.«.5.4.3.2-1 =49 

Sol. 


4 J » l + 3 + 5 + 7 a 16 


or 

f Ui6 

iv. 5 J 

Sol. 

5 a * 1 >3*5>7>9«2S 

or 

5* * 1 * 2 ♦ 3 ♦ 4 ♦5»4>3*2fl*25 


Saeed Ahmad 







Saeed Ahmad 


L 

V. 

3 2 

Sol. 

3 2 : 


3 2 

vi. 

8 2 

Sol. 

S 2 


S 2 


or 


or 


Square Root 

The square root of a positive number is that positive number whose 
square is the given number. The symbol used for square root is -\J . 
There are two methods to find square root of a number. 

i. Finding square root of a natural number by prime factorization 
method. 

ii. By division method. 

Example «. 

Find square root of 225. 

Sol. 

a/225 = ?_ 

a/225 = a/ 3 x 3 x 5 x 5 

- \^3x3x5x5 


= 3x5 
= 15 

So a/225 = 15 

Example 

Find square root of 2500. 

Sol. 

a / 2500 = ?_ 

a/ 2500 = a/ 2 x 2 x 5 x 5 x 5 x 5 

= 'n/^x 2 x 5x~5 x 5x5 
=2x5x5 
= 50 

So a/2500 = 50 


3 

225 

3 

75 

5 

25 

5 

5 


1 


2 

2500 

2 

1250 

5 

650 

5 

125 

5 

25 

5 

5 


1 


Saeed Ahmad 
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-Exercise 2,3 


1. 

* 

i. 

Sol. 


Find the square root of the following by prime 
factorization method. J p 


784 


n. 

Sol. 


^784 = ? 

*\/784 = -\/2 x2x2x2x7x7 

= Vi~x2x2x2x7x7 
=2x2x7 
a/784 = 28 
1225 


in. 

Sol. 


"s/l225 = ? 

Vl225 = a/ 5 x 5 x 7 x 7 

= V 5 X 5 x 7 x 7 
= 5x7 

Vl225 = 35 
2809 


IV. 

Sol. 


V2809 = ? _ 

^2809 = ^53x53 

^2809 = 53 
4225 


So 


^]4225 = ? _ 

^4225 = V 5 x 5 x 13 x 13 

= a/s x 5 x 13 x 13 
= 5 x 13 
= 65 

V4225 = 65 


2 

784 

2 

392 

2 

196 

2 

98 

7 

49 

7 

7 


1 


5 

1225 

5 

245 

7 

49 

7 

7 


1 


53 

2809 

53 

53 


1 


5 

4225 

5 

845 

13 

169 

13 

13 

* 

1 
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v. 5184 
Sol. 


^5184 = ? 


^5184 = yj 2 x 2 x 2 x 2 x 2 x 2 x 8 x 3 x 3x8 

= "\j [Tx2 x 2>T2 x 2 x 2 x 3x 3 
=2x2x2x3x3 
= 8x9 

V5184 = 72 

vi. 7744 
Sol. 

^7744 = ?_ 

■s/7744 = \j2 x2x2x2x2x2xll x 11 

= \f 2 x 2 x 2 x 2 x '1x2 x llxTl 
= 2x2x2x11 

_= 88 

So V?V44 = 88 


vii. 1296 
Sol. 


Vl296 

Vl296 


- 9 


So “\/l296 

viii. 1764 
Sol. 

■s/l764 

*s/l764 


V 2x2x2x2x3x3x3x3 

1 ^2x 2 x 2"x2 x 3 x 3 x 3~>T3 
= 2 x 2 x 3 x 3 
= 4x9 
: 36 


- 7 

=V 2x2x3x 3x7x7 


2x2x3x3x7x7 

_= 2x3x7 

Vl764 = 42 


2 

5184 

2 

2592 

2 

1296 

2 

648 

2 

324 

2 

162 

3 

81 

3 

27 

3 

9 

3 

3 


1~ 1 

2 

7744 

2 

3872 

2 

1936 

2 

968 

2 

484 

2 

242 

11 

121 

11 

11 


1 


2 

1296 

2 

648 

2 

324 

2 

162 

3 

81 

3 

27 

3 

9 

3 

3 


2 

1764 

2 

882 

3 

441 

3 

147 

7 

49 

7 

7 


1 
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ix. 

Sol. 


2 . 

■ 

1 . 

SoK 


So 
* • 

it. 

Sol. 


So 
* * * 
in. 

Sol. 


So 


2911 


>/29241 = yf s x 3 x 3 x 3 x 19 x 19 

= X 3 x 3x1* X lOTT^ 


= 3x3x19 

V29241 = 171 

Find the square r< 
13089 


3 

29241 

3 

9747 

3 

3249 

3 1 

1083 

19 

361 

19 

19 


1 



V13689 = 117 
29241 



^29241 = 171 

103041 



V103041=321 


Saeed Ahmad 
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mm 

iv. 

Sol. 


So 

V, 


41860° 


6 

124 

12S7 

\UlS609 = 647 

49729 


647 _ 

IT 86 09 

-36 _ 

5S6 

-496 

' 9009“ 

- 9009 

■ nr 


Sol. 


223 



vi. 55696 


Sol. 



236 

2 

43 

5 56 96 
-4 

156 

446 

-129 

“2796 

-2796 



So 's/55696 = 236 

vii. 240100 
Sol. 


So \foAC\ 1 (Ifl — At 


490 
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viii. 10329796 
Sol. 


3214 



So Vi0329796 = 3214 
Finding Square Root of a Common Fraction 

The square root of a fraction is equal to the square root of the 
numerator divided by the square root of the denominator. 

Ry Prime Factorization 
Example 

25 

Find square root of by prime factorization. 

Sol. 

25 5x5 

144 “ 2 x 2 x 2 x 2*x 3 x 


V- 


25 _ V25 
144 “ Vl44 


'5x5 


V 


2x2x2x2x3x3 

5 


“2x2x3 
yfSE 5 
yfl44 12 

Example 

11 

Find the square root of 1 25 . 

Sol. 



Saeed Ahmad 
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Example 


196 

Find the square root of 304 ' 


Sol. 


1196 V196 

V 324 “ ^'324 

196 
- 1 

14 * 24 

096 

“ IS 

- 96 

V 324 " 9 

0 


18 

1 i 

3 24 


- 1 

28 

~T2A~ 


-224 

V 


1 . 

L. 

SoL 


Exercise 2.4 _ 

Find the square root of the following fractions by prime 

factorization. 

49 

64 



v/777 


49 _^49 __ 

^/64 ^2 x 2 x 2 x 2 x 2 x 2 

7 

2x2x2 

49 _ 7 
64 "8 
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Saeed Ahmad 


ii. 

Sol. 


m m m 

in. 

SoL 


iv. 

Sol. 




[121 11 
V 625 " 25 

196 
441 




“2x3 


_ 7 
“ 6 



2 

( 196 

2 

95 

/ 

49 

7 

7 


i l 

3 

| 441 

3 

| 147 

7 

49 

7 ! 

7 


I 


2 I 

36 

2 j 

00 

3 1 

9 

3 1 

3 

i 

1 
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IL 


V. 


Sol. 


076 

729 



yl% x 2 x 13 x 13_ 

“ (3 x 3~x 3x3 x3x 3 
2x13 

3x3x3 

(676 _ 26 
729 " 27 


2 

[676 

2 

338 

13 

169 

13 

13 


i 

3 

729 

3 

243 

3 

81 

3 

27 

3 

9 

3 

3 


1 


VI. 


Sol. 


1 24 

V 12 25 


( 324 
_25 
^324 

V25_ 

^2x 2x3x3x3x~3 

"n/s x 5 
2x3x3 


2 

324 

2 

162 

3 

81 

3 

27 

3 

9 

3 

3 


1 


2 . 


1 . 


18 3 

= T = 3 5 


Find the square root of the following fractions by division 
method. 


Sol. 


144 

225 


144 


So 



144 4 

255 = 5 


225 


12 


15 

•\fl44 = 12 

V225 = 15 

1 

22 

144 
-1 

1 

2 25 

- 1 

Now 12 4 

Now V 255-^/255 =15 = 5 

44 

-44 

25 

125 
- 125 


~0 


”0“ 
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So 


32 

35 


v. 

Sol. 


“ 64 


41 5 x 64 + 41 

64 


5 64 


320 + 41 

64 

361 

64 


ii. 

169 

256 


13 


16 

Sol. 

1 

1~69 

1 

2li6 


169 


-1 


- 1 


256 

\fl69 = 13 

23 

69 

-69 

26 

156 
- 156 

So 

V256= 16 
/169 Vl69 13 

V 256 ” a/256 - 16 


0 


0 

* * * 
in. 

784 





841 

- 

28 


29 

Sol. 

784 

841 

V784 = 28 
-\fS41 = 29 

/784 V784 28 

V 841-^84l“29 

1 

7 84 

-4 

1 

sir 

-9 


48 

384 

-384 

49 

325 

-325 

So 


0 


0 

iv. 

1024 

1225 





Sol. 



32 


35 


1024 

1225 

3 

10 24 

-9 

3 

12 25 

- 1 

V1024 = 32 

Vl225 = 35 
/1024 V1024 

V 1225 -^1226 

62 

124 
- 124 

65 

125 

-325 

- 

0 


0 
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So 




19 

V361 = 19 
^64 = 8 

1 1 

3 61 

-1 

29 

26l~ 

-261 


V 


0 



361 _ ‘n/ 361 _ 19 p3 

64 ' a/64 8 8 


9 x 121 + 67 
121 " 121 
_ 1089 + 67 
~ 121 
1150 
" 121 


0 


- ^/n56 Vu56 

V 121- \] 121 ~ ^ 


64 
- 64 


0 




34 


11 

^1150 = 34 
yjl2l = 11 

3 

11 56 

-9 

8 

2 21 

- 1 

64 

256 

-256 

21 

121 
- 121 


0 


34 
“ 11 

=3 “ • 

Finding the Square Root of a Decimal Number 
By Prime Factorization 

Before finding square root of decimal number, we convert it into 
common fraction. 

Example 

Find the square root of1089 by method of prime factorization. 
1089 : 


Sol. 


10.89 = 


100 


Saeed Ahmad 
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1089 _ a/1089 _ ^3 x 3 xTl_>i_U 

100 “ VlOO “ \i2 x 2 x 5 x5 

= '\[Wx 3xilxU 

3x 11 
"2x5 
33 
" 10 
_ gg 

finding Square Root by Division Method 
Example 

Find the square root of 180.9025. 

»Ol. 

13.45 


1 

<— — y —) 

180.90 25 


- 1 

23 

080 
- 69 

26.4 

11.90 
- 10.56 

26.85 

1.3425 

- 1.3425 


0 


KV®.,. . '■‘me M 

example 

g Q j Find the square root of decimal 152.7696. 

12.36 


22 

24.3 

24.66 


So 


152.76 96 
- 1 


52 
- 44 


8.76 

- 7.29 


1.4796 

- 1.4796 


0 


Saeed Ahmad 
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Exercise 


i*e 2.5 


i. 

Sol. 


Kind the •quurr root 
fncton»wt*on. 

LSI 


W tl r follow mp deoimnls by prlm r 


\ 1.21’ 


% ^ % 
4* I 


New 


125 -ioo__ 

.- (121 


* w - 


v'ioo 


■% * v I * 5 ' 5 

n 

:c 


n 

2x5 


iL 

Sol. 


0.64 

% 0 64 


\ + - 

* 

f4 

:t>D 


11 


64 


No* v'1-21 -\Jpo 


VI00 


IO 


2 / 2 f 2 > 2/2 2*2x2 


%‘2 * 2 * 5 


ci * 5 


2x6 


Hi. 

Sol. 


VO. 64 

7.29 


10 

03 


Now 


'.29 = 


J7.29 


729 

109 



729 

100 


Saeed Ahmad 
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= 2x5 


So 

iv. 


y/T29 

1.44 


27 
3 10 
* 2,7 


Sol. 

yJlA-t 

1.44 

Now yfl 44 


= ? 

144 


100 



2x5 


So y]\A-t 
v. 1.69 


12 

” 10 
= 1.2 
= 1.2 


Sol. __ 

V 1.69 = ? 


1.69 

Now >/ 1.69 


169 
“ 100 



Saeed Ahmad 
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So 

vi. 


\fU59 

12*25 



Sol. 


\fl2*5 

12.25 


_ 9 

1225 
“ 100 


Now *\J 12.25 



V1225 


\'100 


\/5 x 5 x 7 x 7 


VlOx 10 



1 

5x5x7 x 7 

N 

- 

' 10 x 10 


5x7 


“ 10 
35 

* “ 10 
~ 3.5 

So ^12.25 = 3.5 

“* Find the square root of the following decimals by division method. 

i. 0.3249 

Sol. 


So 


\/073249 = ? 


0.5 


.107 


0^3249 =0.57 


0.57 


0.32 49 

- 0.25 

0.0749 

- 0.0749 

0 


Saeed Ahmad 
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ii. 

Sol. 


So 

* * •- 

111. 

Sol. 


So 

iv. 

Sol. 


So 


0.5184 


VO 5184 =? 



VO.5184 - 0.72 
10.24 


VlO.24 — ? 


VlO.24 =3.2 
20.5209 



V20.5209 =? 

4.53 


4 

20.52 09 

- 16 

8.5 

4.52 

- 4.25 

9.03 

0.2709 

- 0.2709 


0 


V20.5209 =4.53 


Saeed Ahmad 
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V. 

Sol. 


648.7209 
a/648.7209 = 



So 

vi. 

Sol. 


a/648.7209 =25.47 

2981.16 


a/2981.16 =? 


54.6 


So 

vii. 

Sol. 



7613.609536 
a/7613.609536 =:? 


8 


167 

174.2 

174.45 

174.56 


87.256 


<— <-> —> —> 

16 13.60 95 36 
- 64 


1213 

-1169 


44.60 

-34.84 


9.7695 

8.7225 


1047036 
■r 1.047036 


So a/7613.609536 =87.256 


0 


Saeed Ahmad 
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* ■ UTfXVl 



• # ' 

V1U 


0 .00868624 
^0^00868624 =? 


0.0932 


0.00 

^ ^ —> —> 


0.00 86 86 24 


-0.00 

0.09 

4)086 

0.183 

- .0081 

”7000586 


- .000549 

* * 

“00003724 

0.1862 

- .00003724 

So a/0.00868624 = 0.093 

0 

12 

ix. 2374.6129 


Sol. a/2374.6129 =? 





1. Find the square root of the following upto three decimal places, 
i. 2 


We need a/2 upto 2 decimal places. 

1.414 

1 

2.00 00 00 
- 1 

2.4 

1.00“ 

-0.96 

2.81 

0.0400“ 

- 0.0281 

2.824 

0.011900“ 

-0.011294 

- 

0.000606 


So a/2 = 1.414 .... 

a/ 2 correct to 3d.p = 1.414 


Saeed Ahmad 
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* 2.00 
- 1.S9 


3.43 0.1100 

j -0.1029 
3.462 > 0.007100 

- 0.006921 

3.4640 0.00017600 

& ^ = 17320 .... 

= 1.732 lupto 3 d.p) 

iii. 5 
Sol 

We need ■'Jo upto 3 decimal places. 


* 

2.23606 

2 

5.00 00000000 

-4 

4.2 

l.oo r 

-0.84 

4.43 

0.1600 

- 0.1329 

4.466 

0.027100 

- 0.026796 

4.47206 

0.0003040000 

- 0.0002683240 


0.0000356760 


So \[d = 2.23606 .... 

yj5 correct to 3 decimal places is 2.236. 


Saeed Ahmad 
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iv. 7 
Sol. 

We need yf} upto 3 decimal places. 

2.6457 

2 


7.00 00 00 00 
-4 


4.6 

5.24 

5.285 

5.2907 


So 

v. 

Sol. 


3.00 

-2.76 


0.2400 
- 0.2096 


0.030400 
- 0.026425 


0.00397500 
- 0.00370349 


0.00027151 

V7 = 2.6457... 

V? correct to 3 decimal places = 2.646 

11 

* **■•*> e»^ # | 

We need Jll upto 3 decimal places. 

3.3166 
3 


6.3 

6.61 

6.626 

6.6326 


11.00 00 00 00 
-9 


2.00 
- 1.89 


0.1100 

-0.0661 


0.043900 
- 0.039756 


0.00414400 
- 0.00397956 


0.00016444 


So 


VH = 3.3166... 

•n/T 1 correct to 3 decimal places is 3.317 


Saeed Ahmad 
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So •n/ 15 correct to 3 decimal places is 3.873 

2. Find the square of the following upto two decimal places. 

i. 3.6 

Sol. 

=?. 


1.897 


1 

2.8 

3.69 

3.787 


3.60 00 00 
-9 

2.60 
-2.24 

0.3600 
- 0.3321 
0.027900 


So '^6 = 1.897 


- 0.026509 

"0.001391 


1 

i 


Saeed Ahmad 
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Sol. ^f6A = ? 


So 

So 

-• ■ t 

111. 

Sol. 


So 

iv. 

Sol. 



2.529 

2 

6.40 00 00 
- 4 

4.5 

2.40 

- 2.25 

5.02 

0.1500 

-0.1004 

5.049 

0.049600 
- 0.045441 

a/O = 2.529 ... 

■\/6.4 correct to 2d.p = 
28.9 

^28.9 =? 

0.004159 

2.53 

5.375 

5 

28.90 00 00 
-25 

10.3 

3.90 
- 3.09 

10.67 

0.8100 
- 0.7469 

10.745 

0.063100 
- 0.053725 

V28.9 = 5.375 ... 

\28.9 correct to 2 dec 
63.34 

V63.34 =? 

* ' -* + 

0.009375 

imal places = 5.38 

7.958 

7 

♦ - # , r • 

63.34 00 
-49 

14.9 

14.34 
- 13.41 

15.85 

0.9300 

- 0.7925 

15.98 

0.13750 

- 0.12784 


0.00966 


So ^63.34 = 7.958 ... 

-v/63.34 correct to 2 d.p = 7.96 


Saeed Ahmad 
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Sol. 


oiUtuai 


V816.081 = ? 


28.567 


48 

56.5 

57.06 


816.08 10 00 
-4 


416 

-384 


32.08 

- 28.25 


3.8310 

- 3.4236 


So 

vi. 

Sol. 


57.127 
^816.081 = 28.567 .... 
a/816.081 = 28.57 
36.008 


0.407400 

- 0,399889 

0.0075 lY 


a/36.008 =? 


6.0006 


6 

12.0006 


36.00 80 00 00 
-36 

0.00800000 

- 0.00720036 


0.00079964 

So a /36.008 = 6.0006 ... 

a/ 36.008 correct to 2d.p = 6.00 

Using the Rule to Determine the Number of Digits in the 
Square root of a Perfect Square 

Let n be the number of digits in the perfect square, then is 
square root contains. 


n 


u. 


2 digits if n is even. 
n I ~ digits if n is odd. 


Examples 

Find the number of digits in the square root of 49729. 

Sol. 

Number of digits in given number = n = 5 

Which is odd. So number of digits in the square root of 49729 will be 


Saeed Ahmad 




























Saeed Ahmad 


Check 


n + 1 . 5 + 1 6 

2 Ie 2 = 2 


223 



Number of digits in -y/49729 = 3 


3 


1 . 


i. 

Sol. 


Find the number of digits in the square root 
following perfect square: 


03504 


63504 


Number of digit in 63504 = 5 
Number of digits = n = 5 (odd) 

n + 

Number of digits in the square root of 63504 = g 


5 +■ 1 
2 



of the 



Let Us Check 



So -s/63504 = 252 (3 digits) 


Saeed Ahmad 
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ii. 66564 
Sol. 


66564 . . 11 

Number of digits * n = »' which 1 n t l 

So number of digits in square root oft o. i 2 

5 + 1 

- o 



Lot Us Chock 



25S 

o 

- : 

6 65 64 

" 1 

1 

-4 

45 

265 


- 225 

50S : 

4064 

1 

- 4064 


TT 


So %/66564 = 25S (3 digits) 

iii. 50625 

Sol. 

50625 

Number of digits = n = 5 which is odd. 

n + 1 

So number of digits in square root of 50625 = —— 


Let Us Check 


So 


■\/50625 


2 

42 

445 


225 _ 

5 06 ~25 
-4 

- 84 _ 

2225 

IP r~ 


- 225 (3 digits) 


5 + 1 
“ 2 
_ 6 
~ 2 
= 3 


i 





i 
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iv. 837225 
Sol. 

837225 

Number of digits in 837225 = 6 
So n is even. 


n 6 


Number of digits in the square root of 837225 = ^ = 3 

Let Us Check 

915 
9 


181 

1825 


83 72 25 
-81 


272 
- 181 


9125 
- 9125 


0 


So VS37225 = 915 (3 digits) 

v. 839056 
Sol. 

839056 

No.of digits in 839056 = 6 (even) 

n 6 

So number of digits in the square root of 839056 = —■ = — - 3 

Let Us Check 

916 


181 

1826 


83 90 56 
-81 


290 
- 181 


10956 
- 10956 


0 


So V 839056 = 916 (3 digits) 

vi. 1054729 
Sol. 

1054729 

No.of digits in 1054729 = 7 which is odd. 

No.of digits in the square root of 1054729 = - ^ l _ L 
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Let Us Cheek 


1027 


1 05 47 20 
- 1 


202 

I 

1 

L 

2047 i 


0547 
- 404 


14320 
- 14320 


0 


So 
• « 

vu* 

Sol. 


yj 1054729 = 1027 i4 digits') 

15775S6 


1577535 

Nc.cf digits = 7 which is odd. 

n + 1 7 + 1 

No.of digits in the square root of 1577536 = ^ = 2 


| = 4 


Let Us Check 

1256 _ 

^| 1 57 75 36 

- 1 

22 j 57 
- 44 

245 j 1375 

| - 1225 

2506 i 15036 
- 15036 
i o 

So ^1577536 = 1256 (4 digits) 

viii. 2119936 

Sol. 

2119936 

No.of digits in 2119936 = 7 (odd) 

n + 1 7 +• 1 8 A 

So number of digits in square = ^ = 2 ~ 2~ q 
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Lot Us Chock 


1456 


24 

285 

2906 


2 11 99 36 
- 1 


111 

- 96 


1599 
- 1425 


17436 
- 17436 


So ^2119936 = 1456 (4 digits) 

ix. 3283344 

Sol. 

3283344 

No.of digits in 3283344 = 7 (odd) 

So number of digits in square root of 3283344 
Let Us Check 


n +1 7 


2 ~ 


Ltl 8 

2 ' 2^4 



So >/3283344 = 1812(4 digits) 

*• C14G56 

Sol. 

614656 

No.of digits in 614656 = 6 (even) 

So number of digits in the square root of 614656 = S. 

2 


6 

2 = 3 
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Let Us Chock 



_ _ i o 

So \/614656 = 784 (3 digits) 


xi. 7778521 
Sol. 

7778521 

No.of digits in 7778521 = 7 (odd) 


> 


No.of digits in the square root of 7778521 = ~ 1 

Let Us Check 


2789 


2 | 

7 77 85^f~ 
-4 

47 i 

377 

\ 

: 

-329 

548 1 

^885 — 


-4384 

5569 

"50121 " 


- 50121 


"o ~ 

>[7776521 = 2789 (4 digits) 


xii . 12880921 

Sol. 

12880921 

No.of digits in 12880921 = 8 (oven) 

No.of digits in square root of 12880921 - H 8 


7 + 1 8 
2-2 


4 


= 4 
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/\ \l/\ I r„*Y/\ T I U iVI/\ i HO ft 1 II 


.IK 


Lot Us Chock 


3589 


3 

65 

708 

7169 


12 88 09 21 
-9 


388 
- 325 


6309 

5664 


64521 
- 64521 


0 

So V12880921 = 3589 (4 digits) 

Real Life Problems Involving Square Root 
Example 

1225 students stand in rows i is such a way that the 
number of rows equal to the number of students in a row. 
IIow many students are there in each row? 

Sol. 

As number of students in a row is the same as the number oi 
row, so we just find square root of 1225. 

_35 

3 


65 


12 25 
-9 


325 

325 


0 


So the number of students in each row = 35. 

Example 

A rectangular field has an area of 18432m-. Its width is 
half as long as its length. Find the perimeter. 

Sol. 

As the width of the field is half as long as its length, this 
rectangle can be divided into two square regions. 

18432 

So area of each square region = 9 

= 9216m 2 

To find the length of its side, we find the square root of 9216. 


Saeed Ahmad 





















Saeed Ahmad 


mm 


KI£AL lMJMiibKS 


96 


186 


92 16 


-81 


1116 

-1116 


0 


Width of each side = 96m 
Length of the rectangle = 2 x 96 

= 192 m 

So perimeter of rectangle = 2 (L + W) 

= 2(192 + 96) 
= 2(288) 

= 576 m 


Exercise 


1. The area of a square field is 14400 sq. meter. Find the 
length of the side of the square. 

Sol. 

Area of square field = 14400 sq. meter. 

To find length of side of square, we shall find square root of 
14400. 

_120 

1 


22 

240 


144 00 
-1 


044 
- 44 


000 

00 


0 


2 . 


Sol. 


Length of side of square = 120 m 

If further asked about perimeter of square it will be 

4 x 120 = 480 m. 

The area of a square field is 422500 sq. meter. How much 
string required for fixing along the sides as a fence? 

Area of square field = 422500 sq. meter. 
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3. 


Sol. 


So 

4. 


Sol. 


So 


650 

42 25 00 



-36 _ 

125 625 

i 1 - 625 _ 

1300 | 000 

Length of side of square = 650 m. 

Now length of string required for fixing along the sides of a fence 
Perimeter of square field = 4 x 650 = 2600 m 
The length of the rope = 2600 m 

A gardener wants to plant 122500 trees in his field in such 
a way that the number of trees in a row is equal to the 
number of rows. How many trees will he plant in each 
row? 


No.of trees to be planted = 122500 
We find square root of 1225Q0 only. 

' 350 _ 

3 12 25 00 

I - 9 _ 

65 325 

- 325 _ 

700 r 000 

No.of plants planted in each row = 350. 

The area of a rectangular field is 10092 sq. meter. Its 
length is three times as long as its width. Find its 
perimeter. 


Area of rectangular field = 10092 sq. meter. 

Let width of field = x meter 

Then by given condition, length of field = 3x meter. 
Area of rectangular field = length x width 

= 3x x x 
= 3x 2 sq. meter. 

3x 2 = 100092 
10092 
x2 - 3 

X 2 = 3364 
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S£«l 


iu'./m, nuAiitnuh 


Taking square root on both sides. 
■ft =yj 3364 


X = ? 


58 




108 


33 64 
-25 


Sot 
- 864 


I 


0 


5, 


Width of field = 5$ m 
Length of field = 3x = 3 x 5$ 

= 174 m l '* 

Perimeter of rectangular field = 2(L x w) 

= 2(174 + 58) 

= 2(232) 

= 464m . 

The area of a circular region is 6X6 sq. decimeter. Find its 


radius. 


ius. {r. = yl 


Sol. 


Area of circular region = 616 sq. decimeter 
We also know that 

• -- 

Area of circular region of radius r = 7ir 2 
So rtri = 616 




22 

” r 2 = 616 

7 

r 2 - 616 x ^ 


14 


1 

22 


1 96 
9 


96 

-96 


6 . 


Sol. 


= 28x7 
_r 2 = 196 

yJ7 2 =>/!% 

r = 14 decimeter. 

So radius of circular region = 14 dm. 

A rectangular field has an area 28800 sq. meter. Its length 
is twice as long as its width. What is the length of it* 
sides? 

Area of rectangular field = 28800 sq. meter. 

T nr. Jlli /if — v mnl/ir 


Saeed Ahmad 


--- 

tm 






















Saeed Ahmad 


Then by given condition, 

Length of field = 2x meter. 

Area of field with these dimensions = 2x x x 

= 2x 2 sq.m 


Now 


2x2 


a/x 2 

X 


= 28800 
_ 28800 
“ 2 
= 1 4400 
= yj 14400 


120 


22 

240 


1 44 
- 1 


00 


r 


44 
- 44 


00 

00 


So 


7. 


Sol. 


= 120m J_ 

Width of rectangular field = 120m. 0 

Length of rectangular field = 2x 120m 

= 240m. 

Find that least number which, when subtracted from 
109087, the answer is a complete square. 


To find which number is subtracted from the given number, we find 
the square root of 109087 and the remainder will be required number. 

330 
3 


63 


660 


10 

- 9 


90 87 


190 
- 189 


187 


Remaining number = Given number - Remainder 

= 109087 - 187 = 10S900 

So 187 is subtracted from 1090S7, the number 10S900 will be a 
complete (perfect) square. 


8 . 


Sol. 


The cost of leveling the ground of circular region at a rate 
of Rs. 2 per square meter is Rs. 4928. Find the radius of 
the ground. 

Total cost of leveling the ground - Rs 4928 

lm 2 area leveling cost = Rs 2. 

, . 492S 

Aren of circular region = 

~ 2464 sq. meter. 

Also area of circular region (circle) 

= rtr 2 
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c»o ***- -* 

99 

Tr-* = 2464 

i 


2S 


r 2 = ^ * 2464 


o 


48 


7 90 
-9 


3S4 
- 384 


0 


9. 


Sol. 


So 


r 2 = 112x7 
r 2 = 784 
r = \/7S4 
r = 28m 

So radius of circular region = 28m. 

The cost of ploughing in i\ square field is Rs. 2450 at the 
rate of Rs. 2 per 10 sq. meters. Find the length of the side 
of the square. 

Total cost of ploughing in a square field = Rs 2450 
Rate of ploughing per 10 sq. meter - Rs 2. 

9 

Rate of ploughing per sq.meter = yy rupee 

= 0.2 rupee 


Area of surface field = 


2450 

0.2 

2450 

•A 

10 


2450 x 10 


= 12250m 2 

Now we find the square root of 12250 to find the length of side of 
square field. 

350 


65 


70 


So 

10 . 


Sol. 


12 25 
- 9 


00 


325 
- 325 


000 


Length of side of square field = 350m. 

A square lawn area is 62500 sq. meter. A wooden fence is to 
be laid around the lawn. How long wooden fence is required? 
What will be its cost at the rate of Rs. 50 per meter? 

Area of square lawn = 62500 sq.meter. 

We find square root of 62500 to find length of side of square. 
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2 

45 

500 


250 


6 25 00 

- 4 

225 

-225 

000 


Length of side of square = 250m. 

Wooden fence required = 4 x 250 

= 1000m. 

Cost of wooden fence per meter = Rs 50. 
Cost of 1000m wooden fence = 50 x 1000 

=Rs 50000 


Cubes and Cube Roots 
Cubes 

Cube of a number means to multiply the number by itself three 


times. 

Let x be any number, 
then cube of x x x x x = x 3 
For example, 

4 x 4 x 4 = 4 3 
6 x 6 x 6 x 6 3 
7x7x7 = 73 


Perfect Cubes 

Perfect cube is a number that is the result of multiplying an 
integer by itself three times. 

Example 

Show that 8, 27and 343 are perfect cubes. 


Sol. 

8 = 2x2x2 = 2 3 
27 = 3x3x3 = 3 3 
216 = 6 x 6 x 6 = 6 3 
So 8 is the perfect cube of 2 
27 is the perfect cube of 3 
216 is the perfect cube of 6 
Example 

Find the cube of 1.5. 


2 

8 

2 

4 

2 

2 


1 



6 

216 


6 

36 


6 

6 


3 

27 

3 

9 

3 

3 


1 


Sol. \ . 

(1.2) 3 = (1.2) x (1.2) x (1.2) 
= (1.44) x (1.2) 

= 1.728 
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Finding Cube Root of Numbers which are Perfect Cubes^^ 
A cube root of a number, denoted by x 1/3 , is a number such that 
a 3 = x i.e a = x 173 

Example 

Find the cube root of 125. 

Sol. 

125 = 5x5x5 = 5 3 

^/l25 = ^5x5x5 
= (5 3 ) 173 

yjl25 = 5 

Example 

Find the cube root of 9261. 

Sol. 

9261 =3x3x3x7x7x7 

a/9261 = a/(3x3x3x7x7x7) 

= ^x7 3 
= (3 3 ) 173 x (7 3 ) 173 
= 2x2x2x3 = 24 
= 3x7 

a/9261 = 21 


3 

9261 

3 

3087 

3 

1029 

7 

343 

7 

49 

7 

7 

. 

1 


Exercise 2.9 


1. Which are the perfect cubes? 

i. 512 

Sol. 

512 

=2x2x2x2x2x2x2x2x2 

^/512 = -\ f2 x 2 x 2 x 2 x2 x2 x2x2 x2 

= •\/(2 x 2x 2) x (2 x 2 x 2) x (2 x 2 x 2) 

= (2 3 x 2 3 x 2 3 ) 173 
= (2 3 ) 173 x (2 3 ) 173 x (2 3 ) 173 
=2x2x2 


2 l 

512 

2 

256 

2 

128 

2 

64 

2 

64 

2 

32 

2 

16 

2 

8 

2 

4 

2 

2 


1 


a/512 = 8 

So 512 is the perfect cube of 8. 
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yjG 859 = V19 x 19x19 


So 

iv. 

Sol. 


= >/(19)3 
= f(19) 3 )I 1/3 
= 19 

6859 is the perfect cube of 19. 

27 

512 

27 



3x3x3 


512 

27 

512 


2x2x2x2x2x2x2x2 

3 3 


23 x 2 3 x 2 3 




3 3 


2 3 x 2 3 x 2 3 
(3 3 ) 1 ' 3 


So 

v. 

Sol. 


(23)W x (2 3 )™ X (2 3 ) l/ 3 

3_3 

8 

3 


2x2x2 


27 * ~ 

the perfect cube of g 

64 

216 

64 _ 2x'2x2x2x2x2 

216 ~2x2x2x3x3x3 


3 /~64~ _ 3 / 2x2x2x2x2x 
"\f 216 "V 2x2x2x3x3x 


2 

3 



^7 

_3^ 


"T 
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mam 

= U 3 x 3’j 

03 s f 3 X 2 3 M“S 

= 2 n ' 3 X ;^' 13 

2\2 
= 2 x 3 


O 


2* 

* 

1 . 

Sol. 


ii. 

Sol. 


4 

= 6 

So is the perfect cube of g. 

Find the cube roots of the following: 
729 


729 =3x3x3x3x3x3 

^/729 = \/ 3 x3x3x3x3x3 

= ^/t3~x 3 x 3) x (3 x 3 x 3) 
= (3 3 x 3 3 )^ 

= 3** 1/3 x 3 3X ^ 

= 3x3 
= 9 

So cube root of 729 = 9 
15625 


15625 = 5 x 5 x 5 x 5 x 5 x 5 

a/56‘25 = yfs X 5 x 5 x 5 x 5 x 5 

- x 5 x 5) x (5 x 5 x 5 ") 
= (5 3 x 5 3 )w 

= S 3 *!' 3 X 53 * 1/3 

= 5x5 
= 25 

So cube root of 15625 = 25 


3 

729 

3 

243 

3 

81 

3 

27 

3 

9 

3 

3 


1 


5 

15625 

5 

3125 

5 

625 

5 

125 

5 

25 

5 

5 


1 
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iii. 13824 

Sol. 

13824 = 2x2x2x2x2x2x2x2x2x3x3x3 

•'s/13824 = *\[( 2x2x2) x (2x2x2) x (2x2x2) x (3x3x3) 

= -\/2 3 x 2 3 x 2 3 x 2 3 
= (2 3 ) l/;i x (2 3 ) l/3 x (2 3 ) w x (2 3 ) l/3 
=2x2x2x3 
= 24 

So cube root of = 13824 = 24 

3. Find the cube of the following: 

i. 1.4 
Sol. 

Cube of 1.4 = (1.4) 3 

= (1.4 x 1.4) x (1.4) 

= (1.96) x (1.4) 

Cube of 1.4 = 2.744 

ii. 0.4 
Sol. 

Cube of 0.4 = (0.4) 3 

= (0.4 x 0.4) x (0.4) 

= 0.16x0.4 
= 0.064 

iii. 0.8 
Sol. 

Cube’of 0.8 = (Q.8) 3 

= (0.8 x 0.S) x 0.8 
= 0.64 x 0.8 
= 0.512 

4. Find the cube roots of the following: 

27 

lt 216 
Sol. 

27 3x3x3 
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Sol. 

35937 = 3x3x3x 11x11 x 11 
a/35937 = a/ 3 x 3 x 3 x 11 x 11 x 11 
= \/33~X 113 

= f3 3 ) L ' 3 X o 3 )^ 3 

= 3x 11 

a/35937 = 33 
Hi. 3375 
Sol. 

3375 “3x3x3x5x5x5 
*n/ 3375 =^3x3x3x5x5x5 
= a/33x5 3 

= (3 3 )^ X (53)1/3 

= 3x5 
= 15 

So cube ront. r»f Q‘>'7 k t ^ 


3 1 

35937 

3 

11979 

3 

3993 

11 

1331 

11 

121 

11 

11 


1 


3 

3375 

3 

1125 

3 

375 

5 

125 

5 

25 

5 

5 


1 
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IV. 


Review Exercise 2 


Four optionTare^vc^bciow'eacb'Statement. Encirol, 

the correct one. 

Real number is_ 

a. difference of rational numbers and irrational num ers 

b. intersection of rational numbers and irrational numbers 

c. union of rational numbers and irrational numbers 

d. complement of set of natural numbers 

Which of the following is not true about ^J81 ?--• 

a. natural number k* whole number 

c. rational number d. irrational number 

Which one of the following is perfect square?-. 

a. 25.6 b. .256 c. 2.56 d. 2560 

Square of 0.9 is_• 


a. 0.81 


b. 8.10 


c. 0.081 


fti n 



vi. 1+2+3+5+6+7+8+7+6+5+4+3+2+1 _. 

a. 8 2 b. 9 2 c. 65 d. 81 

vii. If the side length of a square is 0. 5m then its area is 


a. 0.50m 2 

b. 

2.5m 2 

c. .25m 2 

d. 

25m 2 

viii. a/Io 4 = ^. ; r 


• 

* 



q. -02 

b. 

2.0 

c. 0.2 

d. 

20 

ix. >jl 2 x 4 2 = 

* 

■ 




a. 4 

b. 

14 

c. 41 

d. 

2 

x. a/216 =_ 


_ m 

* 



a. 3 

b. 

4 

c. 5 

d. 

6 
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[answers! 



■ * 

C ! 11. 

d 

* * « 

111* 

c j iv. 

a 

V. 

c 

| vi. ; 

a ; vii. 

i * * * \ 

C ! vm. 

c j ix. 

a 

X- 

d 

xi. 

| a ; xii. 

lJJ 


2. Find the number of digits in the square root of the 
following numbers. Also find the square root. 

(a) 418609 

Sol. 

No.of digits 41S609 - 6 (even) 

6 

No.of digits in the square root of 418609 = = 3 


Let us find the square root of 418609 as 


6 


647 

41*86 "09 


So 

(b) 

Sol. 


-36 

124 586 
-496 

1287 9009 

- 9009 
0 

V418609 = 647 
30349081 


No.of digits in 30349081 = 8 (even) 

. jnOQl ^ A 
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105 

11009 


30 34 90 81 
-25 


534 

-525 


99081 
- 990S1 


So V30349081 - 5509 
(c) 12544 

Sol. 

No.of digits = 5 (odd) 


0 


Now 


No.of digits in the square root of 12544 = - ■ ~ — 


112 


5-1 



3. 


(a) 28 q 

Sol. 


Find the square root of the following: 
4 


4 28 x 9 -4-14 252 + 4 256 

“°9 - 9 - 9 '“9 


Now 



16 


1 

26 


2 44 
- 1 


16 

3 


156 
- 156 


9 

9 


~ 5 3 
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t « 


Sol. 


i- . v^ i! 

i t 

*v*% 


ITx2894 12 s 
289 

401 :;» 12 s 

289 

5041 


— ocq 


I ns feiuT 

Now yj 17 550 =\/ 289 


yl504l 

\'2S9 


So 


^5041=71 
■y/5041 71 

V2S9 " 17 


=4 


(c) 101 

Sol. 

101 


92 

169 

92 

169 



71 

17 

7 

50 41 1 

2*89 


- 49 

- 1 

141 

141 27 

1S9 


-141 

- 1S9 


0 

0 


yj239= 17 


101 x 169 + 92 

169 

17069 + 92 

169 

17161 

169 


Now 4 oi 4=\/ 


17161 

169 
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23 

261 


1 71 (U 


13 


- t 


071 

09 


l 

23 


261 
- 201 


t 09 

09 

09 


V17161 = 131 


0 


So 




101 


9 


2 ^/17161 _ 131 


VT69 « 13 


169 


a/169 


13 


- io 13 


(d) 0.053361 

Sol. 

We first convert 0.053361 into decimal fraction. So 

53361 


0.053361 = 


1000000 


Now a/0. 053361 = 


53361 

1000000 

■s/53361 


Vioooooo 


231 


43 

461 


5 33 61 
-4 


133 
- 129 


461 
- 461 


0 


So 

So 


a/5331 = 231 

aJ 1000000 = 1000 

^__ *73 1 

a^O. 0553361 = Yooo 

a 0.231 
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(e) 0.204804 

Sol. 


0.4 


0.85 


0.902 



0.452 

—> —> —^ 
0.20 48 04 


- 0.0425 


0.001804 

-0.001804 


0 


So ^0.204304 = 0.452 

204304 

or 0.204304 = xoqoOOO 


-- / 204304 

Now 0.204 304 ^AjiooOOOO 


•\f204304 

^1000000 


452 


85 


902 


20 43 04 
- 16 


and yj 1000000 
So yfo .204304 


443 
- 425 


1804 
- 1804 


0 


= 1000 

452 
~ 1000 

= 0.452 
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Sol- - 

^152.7696 =? 


So 

(fir) 

Sol. 



a/152.7696 = 12.36 
0.25694 


a/O.25694 


■v 


256940 

1000000 
V256940 

V1000000 


5 


506.892 _ 

25 69 40 .WOO 


So 

and 

So 


1006 

1012.8 

1013.69 

1013.782 


Vo.25694 = 506.892 

V1000000 = 1000 

,- 506.892 

VO.25694 = 1() 0Q 

= 0.506892 


-25 _ 

6940 

- 6036 _ 

904.00 

- 810.24 

93.7600 

- 91.2321 

" 2.527900 
- 0.027564 

0.500336 
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Ui) 3».U1 

Sol. 

38.01 = ? 

6 


12.1 

12.26 

12.325 


So ^38.01 = 6.165 

(i) 64.31 

Sol. 


6.165 


38.0100 00 
-36 
2.01 
- 1.21 
0.8000 
- 0.7356 
0.064400 
- 0.061625 
0.002775 


^64.31 = ? 


8.0193 


8 ' 

4 — —y —> —y 
64.31 00 00 

-64 

16.01 

0.3100 


- 0.1601 

160.29 

0.149900 

- 0.144261 

16.0383 

0.00563900 

- 0.00481149 


0.00082751 


So ^64.31 = 8.0193 

4. If the area of a square field is 161605 m 2 
of its one side. 


Sol. 

Area of square field = 161604 m 2 . 

We shall find square root of yj 161604. 


Find the length 
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402 

16 16 04 


5. 

Sol. 


6 . 

Sol. 


802 


-16 


01604 
- 1604 

0 


Length of one side = 402 m. 

Saeeda has 196 marbles that she is using to make a square 
formation. How many marbles should be in each row? 


Total number of marbles Sa eeda has = 196 
We just find square root of"\/196. 


14 


1 1 96 

-1 

24 096. 

- 96 

0 * 

So there should be 14 marbles in each row. 

Find the cube root of the following numbers. 


(a) 1728 

Sol. 


^1728 =? 

1728 =2x2x2x2x2x2x3x3x3 

^1728 =%/2x2x2x2x2x2x3x3x3 

= -\/(2x2x2) x (2x2x2) x (3x3x3) 

= (2 3 x 2 3 x 3 3 ) 1/3 

= 2 3><1/3 x 2 3 * 1/a x 33 v u3 

= 2x2x3 = 12 
So cube root of 1/28 = 12 


2 

1728 

2 

864 

2 

432 

2 

216 

2 

108 

2 

54 

3 

27 

3 

9 

3 

3 


1 
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(b) 337: 

Sol. 


\J 3375 

3/3375 


__ 9 


(C) 

Sol. 


_ tfi73x3x 5x5x 3 
- (33 x 5 3 ) l/J 
(3 3 ) 1/3 x <5 3 ) w 
= 3x5 
= 15 

So cube root of 3375 = 15 

216 

125 


s/H am ^2HiIi32<3x3 

^ 125 V 5 ‘ tennns 

(2 3 X 3 3 ) 173 

= (53)V3 

( 2 3)V3 X (33)^3 2x3 

(S 3 ) 1 '' 3 5 

3 /216 6 

V 125 "5 

,216 . 6 
So cube root of ^5 is - 


3| 

3375 

3 

1125 

3 

375 

D 

125 

5 

25 

5 

5 


FT 
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Any number can be formed with the help of 10 digits, 
i.e 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. 

These numbers are called numerals and these numerals, are 
known as “Arabic numerals’. 

Number System with Base 2 

A number system formed by two digits 0, 1 is called Binary 
system and its base is 2. 


Number System w r ith Base 5 

This number system involves digits 01, 1, 2, 3 and 4. The largest 
digit in base 5 S 3 ’stem is 4. 

Number System with Base 8 

The number system involves base 8 is called octal system. In this 
system, eight digits 0.1 2, 3, 4, 5, 6, 7 arc used. The largest digit in 
base 8 system is 7. 

Decimal Number System 

In this system, ten digits (0 to 9) are used. Every" number can be 
^re^^^thesumofm^^esof^weredl^ndlOjS^M^^^ 


Exercise 3.1 


1. Convert the following into decimal system. 

i. (101)2 

Sol. 

( 101)2 = 1 x 2 2 + 0 x 2 , + 1 x 2 ° 
=lx4-0x2+lxl 
=4+0+1 
(101)2 = 5 
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11 . 

Sol. 


(2044' 

(2044)5 


= 2 x 5 3 + 0 x 5 2 + 4 x 5 l + 4 x 5° 
= 2 x 125 + 0x25 + 4x5 + 4x1 
= 250 + 0 + 20 + 4 
= 274 


in. 

Sol. 


IV. 

Sol. 


(2044)5 

(1101110)2 


(1101110)2 = 1x2 6 +1x2 5 + 0 x 2 4 + 1x2 3 + 1x2 2 + 1x2 1 + 0 x 2° 
= 1x64^1x32 + 0x16 + 1x8 + 1x4 + 1x2 + 0x1 
= 64 + 32 + 0 + 8 + 4 + 2 + 0 
(1101110)2 =110 
(7ul6)s 


(7016^3 


= 7 x S 3 + 0 + 8 2 + 1 x 8 1 + 6 x 8° 
= 7 x512 + 0x64 + 1x8 + 6x1 
— 3oS4 + 0 + 8 + 6 
= 3598 


v. 

Sol. 


(2360)8 


(2360)s 


vi. 

Sol. 


= 2 x 8 3 + 3 x 8 2 + 6 x 8 1 + 0 x 8° 
= 2 x 512 + 3x64 + 6x8 + 0x1 
= 1024 + 192 + 48 + 0 
= 1264 

(1011010100)2 


(1011010100)2 


= 1 x 2 9 + 0 x 2 8 + 1 x 2 7 + 1 x 2 6 + 0 x 2 5 + 1 x 2 4 

+ 0 x2 3 +lx2 2 +0 X2 1 + 0x2° 
= 1 x 512 + 0 x 256 + 1 x 128 + 1 x 64 + 0 x 32 +1 
xl6 + 0x8 + lx4 + 0x2 + 0xl 
= 512 + 0 + 128 + 64 + 0 + 16 + 0 + 4 + 0 + 0 
= 724 


Vll. 

Sol. 


( 1001001)2 


(1001001)2 = 1x2 g + Ox2 5 + Ox2 4 + 1x2 3 + Ox2 2 + Ox2 1 + 1x 2° 
= 1x64 + 0x32 + 0x16+1x8 + 0x4 + 0x2 + 1x1 
=64+0+0+6+0+0+1 
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vui. 

Sol. 


2 . 

1 . 

Sol. 



(3100) c 

(3100)5 - 3 ^ J 25 1 * 52 + 0 x 5‘ + 0 x 5° 

= 400 

againstelch question 5 base System as indicated 

3025 to binary, octal and base 5 


3025 to binary system 


2 

3025 

2 

r l512- 1 

2 

756 - 0 

2 

378-0 

2 

189-0 

2 

94- 1 

2 

47-0 

9 

4-4 

23-1 

2 

11 - 1 

2 

5-1 

2 

2- 1 


1-0 


So 3025 = (101111010001)2 
3025 to Octal System 


8 

3025 

8 

378- 1 

8 

47 - 2 


5-7 


So 3025 = (5721)3 

3025 to Base 5 


5 

3025 

5 

605 - 0 

5 

121 - 0 

5 

24-1 


4-4 




So 3025 = (44100)5 


Saeed Ahmad 
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ii. 

Sol. 


(671)p to binary and base 5 

. l «n decimal numboi as 
First we convert (b < 1 >8 to tu cm 

(671)s = 6 x 8 2 + 7 x 8 1 + 1 x 8° 

ss6x64 + 7x8+1x1 

= 3S4 -♦•56 + 1 

zz 441 

Now wc convert 441 to binary number as 

2 i 441 _ 

2 i ~220 - r 
2 \ 110-0 
2*! 55-0 


2 f 

27- 1 

2 i 

13-1 

2 | 

6-1 

2 

3-0 


1-1 


So 441 =(110111001)2 

i.e (671)3 = (110111001)2 

Now we convert 441 to base 5 as 

5 i 441 _ 

5 j 38 - 1 * 

5 j 17 -U 

3 r 2 

-> 

So 441 = (3231)- 

i.e (671)3 = (0231)5 

iii. (2006)8 to binary and base 5 
Sol. 

Fir.-.; we convert (2006)8 to decimal number as. 
(2006)3 = 2 x 8 3 + 0 x 8 2 x S ! + 6 x 8° 

= 2 x 512 + 0x64 + 0x8^1 l 
~ 024 + 0 + 0 4-6 
= lo30 

Nov; we ccnv .rt 1030 to binary nun- ^r as 
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2 

, 1030 

2 

515-0 

2 

257- 1 

2 

128- 1 

2 

64-0 

o 

+* 

32-0 

2 

16-0 

2 

8-0 

2 

4-0 

o 

2-0 

* 

1 -0 

So (2006)8 = (10000000110>> 

--> 

(2006)g to Base 5 


We convert 1030 to base 5 as 

5 

1030 

5 

206 - 0 1 

5 

41-1 

5 

S- 1 


1-3 

So 1030 =(13110)5 


or (2006)s = (13110)5 


iv. 867 to binary, octal and base 5 

Sol. 


867 to Binary 


2 I 

S67 

2 i 

433 - 1 

2 

216 - 1 

2 

10$-0 

2 

54 - 0 

2 

27-0 

*) 

13- 1 

2 

6 - 1 

o 

3-0 * 


1 - 1 


-> 


So 867 =(1101100011)2 
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1! 


IL 


i T i 


W ■ ±7 ■ 


867 to Octal System 


So 867 = (1543)8 

867 to Uusc 5 


So 

v. 

Sol. 


8 

867 

8 

108-3 

8 

13-4 


1-5 


5 

867 

5 

173-2 

5 

34-3 

5 

6-4 


1-1 


867 =(11432)5 

(10011001)2 to octal and base 5 

First we convert (10011001) to decimal number as. 

(10011001)2 = 1 x2 7 +0x2°+0x2 5 +1 x2<+1 x23 + 0x2 2 (-0x2 l + 1x2° 


= 1x128+0x64+0x32 ('1x16 + 1x8 + 0x4+0x2+1x1 
= 128 + 0 + 0 + 16 + 8 + 0 + 0+1 
= 153 


Now So (10011001)2 = 153 
153 to octal System 


So 153 = (231)a 

or (1001IOOD2 » (23 l)a 

153 to Rase 5 


8 

153 

8 

19-1 


2-3 


n 1 
° l 

158 

0 

30 


t'; 


i 


So 153 =(1103)5 

in nnounoib = (1103b 
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Adding Subtracting and Multiplying Number with Base 2 
a. Binary Number System (Base 2) 

Addition 

We know that in the binary number system only two digits 0 and 
1 are used. 

While adding, if the sum is greater than 1, then divide the sum 
by 2, write the remainder and carry quotient to the next digit. 

Addition Table for Bi nary System 


+ 

0 

1 

0 

0 

1 

1 

1 

( 10)2 


Example 

Fid the sum of (lllh and (10)2. 


Sol. 

In vertical form, we write 

( 111)2 

• + ( 10)2 

(IOODb 

Subtraction 

Example 

Find (101)2 - ( 11)2 

Sol. 

* ® 
U01>2 
- ( 11)2 

(10)2 

Example 

Subtract (1101>2 from (10011)2 

Sol. 

© 

(§)©© 


(100 1 1) 2 
- (110 1)2 

(1 1 0)2 


Multiplication 

The numbers having base 2, we use the following multiplication table. 

Multiplication Table (Base 2) 


X 

0 

1 

0 

0 

0 

1 

0 

1 
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Example 

Multiply (11)2 by (10)2. 

Sol. 

( 11)2 

x(10>2 

(00)2 

(110>2 

(UOh 

Base 5 Number System 
Addition 


While adding, if the sum of tv/o or more digits is greater than 5, divide 
the sum by 5, write the remainder and carry the quotient to the next digit. 

Addition Table for Base 5 


- 

0 

1 

2 

3 

4 

' 0 

0 

1 

2 

3 

4 

I 1 

1 

2 

3 

4 

, ! 

2 

2 

3 

4 

10 

11 

3 

3 

4 

10 

11 

12 

4 

4 

10 i 

11 

12 

13 


Example 

Solve (4)s + (3)5. 

SoL 


(4)s 
± (3h 

02 h 


Since 4 ~ 3 = 7 and is the system with 5, 7 is represented by (12 h- 


Thus (4b * f3>; = (12b. 


Example 

Find the sum of 02433)5 and (31243)s. 

Sol. 

OO0 


Subtraction 

Find (3421)3-(2143) 

Sol. 


U 2 4 3 3)5 
‘(3 1 2 4 3k 

(4 4 2 3 l)s 


© 


(3 4 2 1)5 


- (2 1 4 3b 

(1 2 2 3k 
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Multiplication 

For multiplying the number having base 5, the following 
multiplication table is useful. 

Multiplication Table (Base 5) 


X 

0 

1 

2 


3 

t * 

0 

0 

0 

0 

i 

0 

0 

1 

0 

1 

2 

I 

3 

4 

2 

0 

2 

4 

i 

11 

13 

3 

0 

3 

11 


14 

22 

4 

0 

4 

13 


22 

1 31. 


Example 

Multiply (23)3 by (14)s. 

Sol. 

(23)5 

x(14)s 

(202)3 

(230)3 

(432); 

yctal Number System (Base 8) 

Addition 

7 \v oc ^ a ^ num ber system, we start counting from 0 and proceed to 
e add one more unit in 7, we get eight which is written as: 

7 + 1 =(10h 

i? It is read as, one zero with base 6. 

Example 

. Add the following octal numbers: 

Sol. lGh + <7h 


5 • 

U. 

<6 4)s + (44)* 

(6)a 
+ (7 h 

(15M 

Sol. 

(64 m 
+ (44 M 


Ui. 

<255636)* + (143576)8 

(13G)« 

Sol. 

J 



OGG0G 

(25563 6m 
(1 4 35 7 6m 


(42 14 3 4M 
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Saeed Ahmad 


mmm 

Subtraction 


Example 

Evaluate the following: 
i. (14)8 - (6)8 


Sol. 


(14)8 
- ( 6>8 

(6)s 


ii. (604)8 - (247)8 
Sol. 

(604)s 
- (247)3 
(335)s 

iii. (455122)$ - (216634)$ 

Sol. 

(4 5 5 1 2 2)s 
- (2 1 6 6 3 4)s 
(2 3 6 2 6 6) 8 

Multiplication 

Example 

Multiply 

i. (36)g x (43)s 
Sol. . * 


(36) a 
x (43)a 

(132)8 

(1700) a 

(2032)8 

n. (446)e x (213)g- 

Sol. 


(446)8 

(213)8 


(1562) 8 

(4460)8 

(lll400)ft 


So 


(446)8 x (213)8 = (117642) 










i 



I 
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Saeed Ahmad 



Sol. 

( 101)2 
+ ( 111)2 
( 1100)2 

SO (101) 2 + (111)2 = (1100)2 

ii. (11001000111)2 + (1010110111)2 
Sol. 

(11001000111)2 
+ (1010110111)2 

* 

( 100011111110)2 

So (11001000111)2 + (1010110111)2 = (100011111110)2 

iii. (11011)2-(10000)2 
Sol. 

( 11011)2 
— ( 10000)2 
(101 1)2 

So (11011)2 - (10000)2 = (1011)2 

iv. ( 111011)2 - {( 1010)2 + ( 1001 ) 2 ) 

Sol. 

(1010>2 
+ (1001>2 
(10011)2 

Now (111011)2 -(10011)2 = ? 

(11101 1)2 
— ( 10011 >> 

(101000)2 

So (111011>> - {(1010)2 + ( 1001 ) 2 } = (101000)2 
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Saeed Ahmad 


v. •mmisxmeuH 
Sol. 

nnnn\ 

_x_ 

“TTfumY 

uunnot 

\ vWWW\\) V 

muunvok 

am i iuvx\>\_ 

aio ion ooioi >_ 

So mmiu v aionx * iiounuvun\» * 

♦ i44SSk 

Sol. 

<3244 X 

* 4433k 

n2S5?X 

Se OT44k*<443Sk* iI2232k 

vii. *$40102* * <2S0l24k 
SoL 


340102k 
-.230124 k 

il120231k 

So ($40102* - 230124k =‘1120231k 

viii. 110006lk - i SSS22 k 
SoL 


uooooik 

- «33322k • 

a 1124 k 

So aooooik - <33322* » 111124 *9 

ix. (44143k x (39083k 
Sol. 


(44143k 
x t23023k 

(243034k 

(1433410k 

(00000000k 

(243034000k 

_ 

(22342 30444h 

>i.% 1 441 j;v v t ' ;n•' i v - i •' ■' ;1 * u\ 1111 
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%. (4312.10)1 x (2112)* 

Sol. 

(43230)* 
* (2412h 

04201 OH 
(432300/* 
(33402000H 

_(142010000H 

(23204l310H 

So (43230V x (2412V = (232041310 

xi. (5631)*+ (2456)* 

Sol. 

(5631V 
♦ (2456V 
<10307* 

So (5631 V + (2456)* = < 10307V 

xii. (7541)*-(5675)* 

Sol. 

(7541'* 

- (5675V 

(1644V 

So (754IV — (5675V *(1644V 

xiii. (4672)* y (507)* 

Sol. 

vj'VXT' 

(4 6 7 2V 
x (5 0 7V 
*4 2 0 2 6V ~ 
(0 0 0 0 0 V 
(3 0 2 4 2 0 0V 
(30 6 6 2 2 6V ~ 

So (4672V y (507V * (3066226V 
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Saeed Ahmad 



>? ' 

PC'* 

^'7 

1 %* %% 

* . cc 

i * > * %% 

,;t * t * * in 
'5 • * %? £ n 

•■•• • *i*.” 

•* r t - - mm,*r » 

vr*<. ;>4*u .rt-.iiv 


v.-*r » ; * * l ♦ V 

«t3c <r*r • ; 

- ;;n 

; i. • - ;* « l ♦ r■ * l ***»!* 2* * t * 2* 

*s;« i * * ■ J • £ 

* fit 

«* - ira# :&&* ssruijw 
* fie 5tai t»r« 

*?: 

- :*»t 

•- 1 * *.»*». nt | » wi 'Jw »li»v t* v -1A. U *r» 2* 5 anti N. 

i. *Ti * ■* l :#<i’ v • iin*i 2 i n 


f T:.% * * * * * ; * r 

• * i - i i 

4i •. i ; * : * I » ^ » i * >• * i < i»* 

*• Ivi * ;: • **••$ 

l • UH • i * : M »t * ;* * t‘ 

• » 



Saeed Ahmad 





Saeed Ahmad 


t * 4 


mu 

~ »* \ » * ; * » N 


l ^ --*vC * '* j **> Hun 


J I’J 
’ l*U ; 
( #1 I 

»! * 

;fl 1 

' jft > 
' ; * 

• j i 


• ( d 


: •: v i-.i :*);■' 

! itft .f ,;43 |i> |U«r«f 


I 

t 4* ! 

* 

* - j 

X 


•J, , • , ->% -* ft. ft . 

> • * - - •* f J ^ |_ -k 

r !V4i: r,* H*«** 


< «* , 

< n ; 

1 i iJ 


u. 

,'*>•* i- 


.122 ** 1502 *% 


uhJti 


• 11^4 


* : .V-l*'”* 


,.V 


- * i * i I 

- ill 


.10 


> I 


.1 


i 


M,»f 


• ' 


« 1 i Jiu>% ~ i ' U || 

-as *2 * I'M'*" 

* *i 4 

Si*'* *4U * S t -'in. illation 


Saeed Ahmad 







Saeed Ahmad 


xiv. (24G5)» - (465)* 

Sol. 

®Q® 

© 0 ® 

(2 4 6 5) 8 
x QQ(4 6 5)a 

(150 1 1)8 

O 

(1 74 760)8 
(1 23 24 00)8 

(1 4 4 4 37 1)8 

So (2465h - (465)8 = (1444371)* 

XV. 635 - ((2244)s - (1243)s - (llOllDa) 

Sol. 

(2244h 
-(1243M 

(1001)5 

Now (IOOD 5 = lx5 3 + 0x5 J + 0x5* + l x G<> 

= 125 + 0 + 0+1 
= 126 

(llOllh = 1 x 2 5 + 1 x 2* + 0 x 23 + 1 x 2 2 + 1 x 2> + 1 x 2° 

= 32 + 16 + 0 + 4 + 2 + 1 
= 55 

Now 

635 - ((224)5 - (1243)5 - (HOlllhl 
= 635-1126-55) 

= 635-71 
= 564 

2. Evaluate and express the answer with liases 2, 5 and 8. 

i. (75)* + (1342)5 + (100111)2 

Sol. 

(75)8 = 7 x 8 1 + 5 x 8° 

= 56 + 5 = 61 

(1342)5 = 1 x 5* + 3 x 5* + 4x O' + 2 x 5” 

= 125 + 75 + 20 + 2 
= 222 

• (lOOlllh = 1 x 2* + 0 x 2 4 + 0 x 2 3 + 1 x 2 3 + Ix2*+lx2» + lx 2 fJ 
= 32 + 0 + 0+ 4 +2 + 1 
= 39 
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< t;>)H + ' io<ftz;s + j.uui 1 J 
= 61 + 222 f 39 
= 322 

Expressing 322 to Base 


So 322 «(101000010)2 


2 

322 

2 

161 - 0 

2 

80- 1 

2 

40 - 0 

2 

20 - 0 

2 

10 - 0 

2 

5-0 

2 

2 - 1 


1 -0 

s 5 


5 

322 


64 -2 


12-4 


2-2 


So 322 = (2242)s 


8 

322 

8 

10 - 2 

“1 

5-0 


So 322 = (502)s 

ii. 248 + (3124)*- (110110)2 

Sol. 

= 3 x 5 5 +lx5H2x5»+4x 5° 

= 375 + 25+ 10 + 4 
= 414 

= 1 x 2 s + 1 x 2 4 + 0 x 2* + 1 x 2 2 + 1 x 2 l 
= 32 +16 + 0 + 4 + 2 + 0 
= 54 

Now 248 + (3124)5 - (110110)2 
= 248 + 414 - 54 
= 662 - 54 
= 608 


(3124h 


( 110110)2 


0 X 2° 
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Expressing 608 to Base 2 

2 ! 6 0S 

2 i 304 - 0 
2 ; 152-0 
2 ! 76 - 0 


2 : 3S - 0 


2 ] 

19-0 

2 ! 

9- 1 

2 : 

4-1 

2 j 

2-0 

\ 

So 60S = (1001100000 >2 

Expressing 60S to Base 5 

1-0 

- > 

5 

I 608 

5 

I 121 - 3 

5 

So 60S = (4413b 

24-1 

4-4 


Expressing 608 to Base 8 

8 1 608 

8! 76-0 
81 9-4 

1 1-1 

So 60S =(1140)3 

iii. (563)b - ((4433)5 - (2134)s - (111011s) 

SoL 

(4433)5 
- (2134)5 

(2244)5 

Now (563>s-{(2244)5-{111011)2} 

(2244)5 = 2 x 5 s - 2 x 5 2 + 4 x 5 l + 4 x 5° 

= 2 x 125 -2x25-t-4x5 + 4xl 
= 250 - 50 + 20 + 4 
= 324 

(111011)2 = 1x2 5 ~1x2 4 + 1x2 3 + 0x2 2 + 1x2 1 + 1x2° 
= 32 * 16 - S-i-O + 2-rl 
= 59 

(563)2 = 5 x 8 2 + 6 x 8 l 3 x 8° 
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^OJVIATHS 8TH 


X 56 5 * 64 + 48 + 3x1 

is.. 

. ^r^SSisT"” 

SPSS'S'" 

"‘“ 8 106 to B .« 2 

2 | 106 


2 j 53-0 

2 1 26-1 


= ( 1101010)2 

106 to Base 5 


2 

13-0 

2 

6-1 

2 

O 

1 

CO 


1-1 


So 


106 = (411)5 


5 

106 

5 

21-1 


4-1 


So 106 = ( 152)5 


8 

106 

’ 8 

13-2 


1-5 




j-ww - V-iUA/5 

iv. (3344)5 - {(4101)5 + (217)» + ( 1010101)2 - (llOlUsl 

Sol. . 

(1010101>2 
- ( 11011)2 

(111010)2 


(111010)2 

(3344)5 + {(4101)5 + (217)3 + (lllOlOfe 

1 X 2 3 + 0 X 2 2 + 1 x 2 1 + 0 X 2° 

- 2 + n 


I^° V m 11010)2 =1x2 5 +1x2 4 +1x2 3 
1 =32 + 16 + 8 + 0 + 2 + 0 

= 58 

01 7)a = 2 x 8 2 + 1 x 8 1 + 7 x 8° 

< Zi =2x64+1x8 + 7x1 


Saeed Ahmad 
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= 12S - 8 + 7 
= 143 

(4101)5 = 4 x 1 x5^ + 0 x5* + 1 x 5° 

= 500 25 + 0 - 1 
= 526 

(3344 *5 = 3 x 5 3 - 3 x 5 2 - 4 x 5 1 - 4 x 5° 

= 3 x 125 -3x25 + 4x + 5 + 4xl 
= 375 * 75 - 20 * 4 
= 474 

Now <3344)5- {(4101)5 *(217>? - (lOlOlOlh - {llOllh} 
<3344)5 - ((4101H + (217)* * (IOIOIOD 2 J 
= 474 - {526 - 143 * 5S} 

= 4(4 **■ t 2 1 

= 1201 

Expressing 1201 to Base 2 


2 ! 

1201 

2 

600-1 

2 

300-0 


150-0 


75-0 


2 37 - 1 


18-1 


= < 10010110001>2 


2 , 

9-0 

2 

4-1 

2 i 

2-0 

1-0 


= <14301)5 


5 | 1201 

m 

O 1 

240 - 1 

5 i 

48-0 

0 | 

9-3 

1 

1-4 

e 8 


6 : 1201 

8 

150 - 1 

8 j 

18-6 

i 

2-2 


= <2261)» 
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v. (6767)8 - {(101111101)2 - (4213)5 + (1423)5 - (1110111001)*} 

Sol. 

(6767)8 = 6 x 8 3 - 7 x 8 2 + 6 x 8 1 + 7 x 8° 

= 6 x 512 + 7x64-6x8 + 7x1 
= 3072 * 448 -r 48 + 7 
- 3575 

( 101111101 ) 2 = Ix2 8 + 0 x 2 7 + lx2 <5 + lx2'>+lx2 4 + lx2 3 +l 

x2 2 +0x2 l + 1x2° 
= 256 + 0 + 64 + 32 + 16 -r 8 + 4 + 0 + 1 
= 381 

(4213)s = 4 x 5® + 2 x 5 2 + 1 x 5 1 + 3 x 5° 

= 4 x 125 *2x25*1x5-3x1 
= 500 *r 50 + 5 + 3 
= 558 

(1423)5 « 1 x 53 + 4 x 52 - 2 x 5* + 3 x 5° 

= 125 + 100 + 10-3 
= 238 

( 1110111001)2 = lx2 9 rlx2 i +lx2 7 + 0x2' 3 *lx2 5 +lx2 2 -lx 

2 3 + 0 x2 2 - 0 x 2 1 + 1 x 2° 
= 512 + 256 + 128 + 0* 32-16 + 8- 0- 0 + 1 
= 953 

Now (6767)5 - ((101111101)2 - (4213)5 - (1423> £ - (UlOlllOOlh) 

= 3575 - (381 - 558 + 238 - 953} 

= 3575 - {- 892} 

= 3575 + 892 = 4467 

* 

Expressing 4467 to Base 2 

2 I 4467 


2 ! 2233 - 1 

2 1 

1116- 1 

2 

558 - 0 

2 1 

279 - 0 

2 i 

139 - 1 

2 1 

69- 1 

2 : 

34-1 

21 17-0 

2] 

8 - 1 

2 1 

4-0 

2 1 

o 

i 

<N 


| 1-0 

So 4467 =(1000101110011)2 
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Expressing 4467 to Base 5 


5 

4467 

5 

893-2 

5 

178-3 

5 

35-3 

5 

7-0 


So 4467 =(120332)5 


1-2 


8 1 

► 

4467 

8 

558-3 

8 

69-6 

5 

8-5 


1 a. i-o 


So 

vi. 

Sol. 


4467 = (10563)3 
(1423)5 x (110011)2 - (243)5 


(1423)5 = lx5 3 + 4x5 2 + 2x5 1 + 3x5° 

= 1x125-4x25 + 2x5 + 3x1 
= 125 + 100 + 10 + 3 
= 238 

(110011)2 =1x2 5 + 1x2 4 + 0x2 3 + 0x2 2 + 1x2 
= 1x32 + 1x16 + 0x8 + 0x4 + 1x2 
= 32 + 16 + 0 + 0 + 2+1 
= 51 . 

(243)5 = 2 x 5 2 + 4 x 5 l + 3 x 5° 

=2x25t4x5+3x1 
= 50 + 20 + 3 
= 73 

Now (1423)5 x (11011)2-(243)o 
= 238x51-73 
= 12138-73 
= 12065 


i + 1 x 20 
+ 1x1 


Saeed Ahmad 
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A 


VTi^l 


L ^ A I) 


Expressing 12065 to Base 2 


So 12065 = (10111100100001)2 


2 

12065 

2 

6032 - 1 

2 

3016-0 

2 

1508 - 0 

2 

754 - 0 

21 

377 -0 

2 

188-1 

2 

94-0 

2 

47-0 

2 

23-1 

2 

11-1 

2 

5-1 

2 

2-1 


1-0 


So 12065 = (341230) 


5 

12065 

5 

2413 -0 

5 

482-3 

5 

96-2 

5 

19-1 


1 

CO 


8 

12065 

8 

1508 - 1 

8 

188-4 

8 

23-4 


2-7 


So 12065 = (27441)8 

vii. (1010111010)2 x (40401)5 + (4301)s x (111001)2 
Sol. 

(1010111010)2 = lx2 9 + 0x2 8 + lx 2 7 + 0x 2 6 + lx2 3 + lx2 4 

tlx2 3 + 0x2 2 + lx2 1 t0x2° 

= 512 + 0 + 128 + 0 + 32 + 16 + 8 + 0 + 2 + 0 
= 698 

(40401)5 =4x5H 0 x 5 3 + 4 x 5 2 + 0 x 5 1 +lxo° 

= 4 x 625 + 0 x 125 + 4 x 25 + 0 x 5 + 1 x 1 
= 2500 + 0 + 100 + 0 + 1 
= 2601 


Saeed Ahmad 
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(4301): 


u1100Ik 


a 4x5 s+ ^ J 

- 500 + 75 + 0+1 
= 576 


rv* + 0 * 5 


5 > + 1 x 5 


rvo 


= 01 + 1 X 2* + 1 * “ 3 + o X 2* + 0 x 2 l + lx 20 

- 32 +16 + 6 + 0 + 0+1 


■, O \. n40 iH + (430 1 )5> < (l 11001 ^ • • 

Now (1010111010k x (40401)5 

- 69 s \ 2601 + 576 x 57 

=1S1549S+32832 

= 1S4S330 


So 1848330 = m monrki __ 


9 ! 
** ( 

1S4S330 

— 2 ! 

924165 - 0 

2 j 

462082 - 1 

2 | 

231041-0 

9 1 

115520 - 1 

2 j 

57760 - 0 

2 ! 

28880 - 0 

o j 

14440 - 0 

2 > 

7220 - 0 

2 ! 

3610 - 0 

2 

1805 - 0 

2 i 

| 902-1 

2 

451-0 

2 

225-1 

2 

112-1 

2 

56-0 

2 

O 

f 

00 

CM 

2 

J— > 

>u 

I 

o 

2 

7-0 

2 

3-1 


1-1 
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Expressing 1848330 to Base 5 


5 

1848330 

5 

369666 - 0 • 

5 

73933 - 1 

5 

P 14786-3 

5 

2957 - 1 

5 

591 - 2 

5 

118-1 

5 

23-3 

/ 

So 1848330 = (433121310)5 

Expressing 1848330 to Bas 

8 

4-3 

se 8 

1848330 

8 

231041 - 2 

8 

28880 - 1 

8 

3610 - 0 

8 

451 - 2 

. 8 

56-3 

So 1848330 = (7032012)8 

viii. {(3404)5 + (1100101M x 
Sol. 

(3404)5 =3x5 3 + 4x 

= 3 x 125 + 4 
= 375 + 100 + 
= 479 

(1100101)2 = 1 x2 6 + 1 x 

= 1 x 64 + 1 x 

— 64 + 32 + 0 

7-0 

{(3404)5 - {1100101)2} 

52 + 0 x 5 l + 4 x 5° 
x25 + 0x5 + 4xl 

0 + 4 

2 5 + 0 x 2-* + 0 x 2 3 + 1 > 
32+ 0x 16+ 0x8+1 
+0+4+0+1 


= 101 

Now 1(3404)5 + (1100101),} x {(3404) 5 - (HOOlOl),} 
= (479 + 101) (479 - 101) 

=(580)(378) 

= 219240 


2 2 + 0 x 2 1 +1x2° 
4+0x2+lxl 
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Expressing 219240 to Base 2 


2 

219240 • 

O 

£ 

109620 - 0 

2 

54810 - 0 

2 

27405 - 0 

2 

13702 - 1 

2 

6S51 - 1 

o 

H 

3425 - 0 

2 

1712-1 

2 

856-0 

2 

428 - 0 

2 

214-0 

2 

107-0 

2 

53-1 

2 

26-1 

2 

13-0 

2 

6-1 

2 

3-0 


1-1 


So 219240 = (110101100001101000)2 

Expressing 219240 to Base 5 


5 

219240 

5 

43848 - 0 

5 

8769 - 3 

5 

1753 - 4 

5 

350-3 

5 

O 

1 

O 

5 

14-0 


\ 2-4 


ressing 219240 to Base 8 


219240 = (24003430)5 


8 

219240 

8 

27405 - 0 

8 

3425 - 5 

8 

428-1 

8 

53-4 


F 6-5 


So 

i** 

Sol- 


219240 = (654150)a 
(( 467)8 + ( 101110011 ) 2 } * ( (467)8 _ ( 3004 ) 5 } 

Convert all the numbers in decimal number system 
/ ig 7 ) g = 4x8 2 + 6x8 1 + 7x8° 

=4x64+6x8+7x1 


in , * 
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( 10111001)2 = 2 = lx 2 8 + 0x2 7 +lx2 6 +lx2 5 + lx2 4 + 0x x2 3 

+ 0x2 2 + lx2 1 + lx2° 

= 1 x 256 + 1 x 64 + lx 32 + + lx 16 + 0 + 0 + 2 + 1 
= 371 

(30 045)5 = 3x5 3 + 0x5 2 + 0x5 1 + 4x5° 

= 3x 125+ 0 + 4x1 
= 375 + 0 + 0 = 379 
put these in question 

= {(311 + 371} x {311+ 379} 

= 682 x 690 
= 470, 580 


Now we convert 470, 580 
base 2. 

With Base 5 

5 

in to the system with base 2, 5 and 8 in 

470,580 

5 

94116 - 0 

5 

18823 - 1 

5 

3764 - 3 

: 5 

752-4 

5 

150-2 

5 

30-0 

5 

6-0 

In base 5 470, 580 = (1101 

With Base 8 

8 1 

1-1 

124130)5 

!470580 

8 

58822 - 4 

8 ^ 

7352 - 6 

8 

919-0 

8 

114-7 

8 

14-2 

In base 8 470, 580 = (162 

1-6 

7064)a 
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Expressing 50 37724 :o Bases 2 


Z' -* Z < 






i 
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Expressing 5037724 to Base 8 


8 

5037724 

8 

629715 - 4 

8 

78714 - 3 

8 

9839 - 2 

8 

1229 - 7 

8 

153-5 

8 

1 19-1 


CO 

1 

CM 


So 5037724 = (23157234b 


[Review Exercise 3) 


1 . 


i. 


n. 


in. 


IV. 


v. 


VI. 


Four options are given below each Statement. Encircle 
the correct one. 

Only 0,1, 2,3, and 4 are used in_. 

a. binary system b. octal system 

c. decimal system d. system with base 5 

The place value of 10 3 is_. 

a. 30 b. 300 ' c. 100 d. 1000 

( 100)2 in decimal system is written as_. 

a. 2 b. 4 c. 7 

( 304)5 in decimal system is written as 
a. 75 b. 79 

(ll)a + (10)2 =_. 

a. (110)2 b. (101 >2 

(3)s x (4)s =_. 

a. (22)s b. (33)s 


d. 10 


vii. (400)5 - (33)s = 

a. (312)s 


b. (367)5 


c. 30 
c. (111) 2 
c. (34)5 
c. (312)io 


d. 34 
d. (11) 2 
d. (12)5 
d. (367 )jo 


* 

1. 

d 

* * 

11. 

d 

in. 

b 

iv. 

b 

v. 

b 

vi. 

a 

vii. 

a 



2. Answer the following questions, 
i. Define the binary system. 

Sol. 

A number system formed by two digits 0, 1 is called binary' 
system and its base is 2. (lOllb, (1101101)2, (1111)2, (10001)2 and so 
on are all binary number with base 2 form binary number system. 
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ii. Write the digits used in octal system. 

Sol 

The digits used in octal system are 0, 1» 2, 3, 4, 5, 6, 7. 

iii. Define decimal number system. 

Sol. 

Decimal Number System 

In decimal number system, numbers are represented by ten 
digits, 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. 

iv. Which is the biggest digit used in system with base 2? 

Sol. 

The biggest digit used in system with base 2 is 1. 

3. Express the following as decimal numbers, 
i. (101)2 


Sol. 

(101)2 


(101)2 

ii. (1000)2 
Sol. 

(1000)2 


(1000)2 

iii. (2003)5 
Sol. 

(2003)5 

(2003)5 

iv. (3276)8 

(3276)s 

(3276)8 

(1134)5 

(1134)5 

(1134)8 


= 1 x 2 ‘ 2 + 0 x 2 1 + 1 x 2 ° 
=lx4+0x2+lxl 
=4+0+1 
= 5 


= lx 2 3 + 0x22 + o 
=lx8+0x4+0x 
= 8 + 0 + 0 + 0 


x 2 1 + 0 x 2 ° 
2 + 0xl 


= 8 


= 2x 5 3 + 0 x 52 + 0 f 

= 2x125 + 0x 25 + n ° + ^ ^ 5° 
= 250 + 0 + 0 + 3 0x5 + 3 xi 

= 253 


= 3 x 512 + 2 x Ra * * 8 1 + R 

= 1536 + i 2 ^^ + 7 + 6 x 8 o 

: 1726 b6 + 6 6*1 


* y 

' 1 x 5 3 + i ^ ^ 

= 125 r25 + 15 x 51 
: 169 15 + 4 + 4 * 5o 
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11 


4. 

1. 

Sol. 


Convert the following into "unn*- 


» IV- 


154 


5 

154____ 

5 

30-U 




T^T 


So 154 = (1104)5 


8 

154 

8 

19 - 2 


2-3 


So 
* * 

n. 

Sol. 


154 = (232)$ 

820 


Expressing 820 to Base 5 System 


5 

820 

5 

164-0 

5 

32-4 

5 

6-2 


1-1 


So 820 = (11240)5 


8 

820 

8 

102-4 

8 

12-6 


1-4 


So 
* • * 

in. 

Sol. 


820 = (1464)3 

2640 


Expressing 2640 Base 5 System 


5 

2640 

5 

528-0 

5 

105-3 

5 

21-0 


r 4-1 


So 2640 = (41030)5 

Expressing 2640 to Octal System 


So 2640 = (5120) 8 


8' 

2640 

8 

330 - 0 

8 

41-2 


5-1 


Saeed Ahmad 
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iv. 51605 
Sol. 


Expressing 5106 to Base 5 System 


5 

i 51605 

5 

1 10321 - 0" 

5 

r*064 - 1 ■ 

5 

412 - 4 

5 

82 - 2 

5 

16-2 

So 51605 = (3122410)8 

T 3 - r 

Expressing 51605 to Octal 

System 

8 

51605 

8 

6450 - 5 

8 

806-2 

8 

100-6 

8 

12-4 

So 51605 = (144625)8 
v. 898 

Sol. 

1-4 


Expressing 898 to Base 5 


5 | 

898 

5 

179-3 

5 

35-4 

5 

7-0 


1-2 

So 898 = (12043)8 


Expressing 898 to Octal System 

8 

898 

8 

112-2 

8 

14-0 


v 1 - 6 

So 898 = (1602)a 

# 

5. Solve the following: 

i. (11001)2 + (101)2 

Sol. 

(11001)2 

+ 

(101)2 

(11110)2 

So (11001)2 + (101)2 = (11110)2 
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So 
# ■ * 
111 . 

Sol. 


So 

6 . 

Sol. 

i. 


(100111)2 
+ (lOlllk 

^JUU10)2. 

(100111)2 + (ion l )' 2 - d llll0)2 
(10000)2- (111)2 

(10000)2 
- (lllk 
(1001)2 

(10000)2 - (111)2 - (lop 1 ^ 

Evaluate the following: 

+ (2003)5 


Sol. 


So 

ii. 

Sol. 


(21304)5 
+ (2003)5 
(23312)5 

(21304)5 + (2003)s = (23312)s 

(4001)5 - (302)5 

(4001)5 
- (302)5 

(3144)5 


So (4001)5 - (302)s = (3144)5 
iii. (2442)5 + (4043)s 
Sol. 


(2442)5 
4- (4043)5 

(12040)5 

So (2442)5 + (4043)5 = (12040)s 

iv. (212)s x (34)s 

Sol. 


So 


(212)5 x (34)s 


( 212) 5 

x (34k 

(1403)5 

_ (11410k 

(13313k 

= (13313)5 
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• • uwivc me ufuuwmgi 

i. (546)8 + (327)8 

Sol. 

(546)s 
+ (327)8 
(1075)8 

So (546)s + (327)8 = (1075)8 

ii. (7000)8 - (4456)8 
Sol. 

(7000)8 
- (4456)8 
(2322)8 

So (7000) 8 - (4456)3 = (2322)s 

iii. (7643)8 x (2346Js 

Sol. 

0 

. ©@ 0 © 
© 0 © 
0 © 

(7 6 4 3)a 
x (2 3 4 6)a 

(5 6 72 2)8 
(3 7 2 1 4 0) 8 
(2735 10 0)a 
(1 7 5 0 6 0 0 0)8 

(23 1 14 16 2)7 

(7643)8 x (2346)8 = (23114162)8 
jv. (467)8 x (433)8 


Sol. 




(4 6 7)s 
(4 3 3)8 

(1 6 4 8k 
(16 4 5 0)a 
(2 3 3 4 0 0)8 
(2537 1 5)8 
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(2273)? 

(104)s 


(104)5 - 29 

(42)5 =4x5! 


= 25-0 + 4 
= 29 


= 4 x 5 1 - 2 x 5 5 


= 20-2 


Now (2273>« - 1(104)5 - (42)?} 

= 1211-129-22} 

= 1211-51 = 1160 

ii. ((80)io + (24l)s) + ((34)5 -1111)2} 

Sol. 

(60)i3 = 8 x 10 1 - 0 x 10 - = 8 x 10 + 0 = 80 

i241)s = 2x5 J + 4x5 l -lx5 3 
= 50-20-1 = 71 
(34) 5 = 3 x 5 1 - 4 x o 3 
= 15-4 = 19 

(111>2 =lx2 2 *flx2 1 + lx2 3 
= 4- 2-1 = 7 

Now ((80)i3 - (241);} - 1(34)5 - (111)*) 

= (80 - 71} + (19 - 7} 

= 151 * 12 = 163 

iii. ((278819 - ((60065 - (((202)s + (101)sH] 
Sol. 

(202)5 = 2xo 2 -0xo l + 2x5° 

= 50-0-2 = 52 
(101)2 = lx2 2 + 0x2 1 + lx2° 
=4+0+l=5 

Now ((278819 - (60065 - ((202) 5 + (IOD 2 H 
= (278819 - (60065 - (52 - 5)}} 

= 278819-(60065-57} 

- = 278819-60008 
= 218811 
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Proportion 

The equality of two ratios is called a proportion. 

If four quantities a, b, c, d are in proportion the mathematically 
these are written as a : b: : c : d. 

There are two types of proportion. 

(i) Direct proportion. 

(ii) Inverse proportion. 

(i) Direct Proportion 

The relationship between two ratios in which increase or 
decrease in one quantity causes a proportional increase or decrease in 
the second quantity is called direct proportion. 

(ii) Inverse Proportion 

The relationship between two ratios in which increase in one 
quantity causes a proportional decrease in the second quantity and 
decrease in one quantity causes a proportional increase is second 
quantity is called a inverse proportion. _ 


1. 30 men repair a road in 56 days by working 6 hours daily. 

In how many days 45 men will repair the same road by 
working 7 hours daily? 

Sol. Let 

Required Days = x 

Men Hours Days 

30 j 61 56t 

45'*' 7* x > 
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Saeed Ahmad 


X 

56 


6 30 

7 y 45 


2 

# 8 


2 . 


Sol. 


= 30x^r 

' i 7 ^%, 
x = 32 days 

If GO woman spin 48 kg of cotton by working 8 house daily, 
how much cotton will 30 women spin by working 12 hours 
daily? 

J-/;t quantity of required cotton = x 


Women 


x 

48 


Hours 


Cotton(kg) 


|60 

I 8 

4H? 

130 

112 

x i 


30 12 

60 x 8 

1 6 6 
30 ✓ 12 * 36 


1 


3. 


Sol. 


V»**i 

x » 36 kg 

If the price of n carpet H meter long and 3 meter wide is 
Us. 0288, what will be the price of 12 meter long and 0 
meter wide carpet? 


Lengthen) 

WidthOn) 

Priced Rs) 

8 T 

3 i 

6288? 

121 

«l 

x 1 


4. 

Sol. 


x 6 12 

6288 “ 3 *8 

3 

* 42^ 0288 

x » -—— 

JfrJfrr 

z \ 

x « 18,864 days 

If 15 la Injures earn Its. 67,500 in 0 days, how much money 
will 10 labourer earn in 12 days? 


Labour* 

;i 


15* 


HI 


Days 

9 T 

12 - 


EamingatRs) 

67500* 
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x 12 10 

67,500 = 9 x 15 

4 <> 7500 

x _ ' 42 * 4 *' Q7,oOO 

1 X- fr ' 45 ^, 

x = rjxco.ooo 

70 men can complete a wall of 150 meter length in 12 day*. 
How many men will complete the wall of length 000 meter 
in 50 day*? 


Days 

Wall(m) 

Men 

12. 

150t 

70; 

30* 

6001 

* 1 


jl M 

70 * 150 x 50 

4 14 

600* 12* 70 

x a ieo*ao„ 

A l 

X * 112 men 

If the fare of 12 quintal luf't'af'e for a distance of IH kin is 
12 rupees, how much fare will he churned for a lu^^d|{r of 
0 quintals for a distance of 20 km? 


Distance* km) 



X 

9 

20 

12 

a 12 

* 18 


1 

10 1 



✓ 20* VI 

X 

S 

\*£* 18 


l *, 

x = Rj>. 10 


quintal 



Fa redirt* 
12 " 

x 


1 
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7. 


Sol. 


9. 


14 mnsons can build n wall 12 motors high in 12 dnys. How 
many mnsons will bo noodod to build n wall 120 meter 
high in 7 days? 


Days 
12 

7 
x 
14 


Length of wall (m) 


Masons 



12 | 

14? 

1 

120! 

x 1 


8. 


Sol. 


120 12 

12 * 7 , 

1 2 * 

X - I20»4&x-M 

ia x 7 
1** i 

x - 240 masons 

15 machines prepare 360 sweaters in 6 days. 3 machines 
get out of order. How many sweaters can be prepared in 
10 days by the remaining machines? 

Total machines = 15 

Get out cf order machines = 3 

Remaining = 15 - 3 = 12 

Davs " Sweaters 

360 


Machi nes 
lot 
12: 

X 


T ® 
Uo 


t 


12 


360 


12 

6 

2 2 120 
* 0 * 42*660 


x ~rz 
Id 


0x15, ’ • v 

> z \ 

x = 480 sweaters 

1440 men had sufficient food for 32 days in a camp. How 
many men may leave the camp so that the same food is 

sufficient for 40 days when the ration is increased by 1^ 

times? [Hint: the l rt element (food) is 1 and the 2 nd 

3 

element (food) isgl 


Sol. 


Days 
321 

Af\L 


Food (per head) 

Li 


Men 

1440 


T 
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9G 

4 

2x 1*62-* WO 
x ' ,**< 0 , 

x = 768 men 

Men leave the camp = 1440 - 768 

= 672 men 



10. Ten men can assemble 400 cycles in 8 days. Ifow many 
cycles 5 men will assemble if they work for 16 days? 

Sol. 


Men 


Days 

Assemble (cycles) 

TlO 


8 T 

400* 

Is 

X 

400 " 

5 16 

10 x 8 

1 % ^ 

-oTx+frx 400 

16 1 

* 1 


V' ' * * 

x = 400 cycles 

Partnership 

A business in which two or more person sun the business and 
they are responsible for the profit and loss is called the partnership. 

There are two Types of Partnership 

1. Simple Partnership 

If the partners start the business and close it together with same 
or different investment capital, this partnership is called a simple 
partnership. 

2. Compound Partnership 

If the partners contribute different capitals for different time 
periods, then this partnership is called compound partnership. 
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i\ s 


Exercise 4.2 


1 . 


Sol. 


2 . 


Aslnm and Akrnm invested Its.27,000 and Rs.30,000 to 

start a business. If they earned a profit of Rs.GG,500 at the 
end of the year, find the profit of each one. 


Ratio of 
Aslam’s Invest 
27,000 
27 
9 

Sum of ratios 
Total profit 

Aslam’s share 


Akram’s share 


Investment 
Akram’s Invest 
30,000 
30 
10 

= 9 +10 = 19 . 

= Rs.66,500 
9 3500 

= 777 " x - 60,500 - 
**1 

= 9x3500 
= -Rs.31500 
jq 3500 


— Yq x 66,500 

= 10x3500 
= Rs. 35,000 

Amina and Maryam started a business with investment of 
Rs.30,000 and Rs.40,000 respectively in one year. At the 
end of the year they earned a profit of Rs.8400. Find the 
share of each one. 


Sol. 


Ratio of 

Amina’s investment 

30,000 

3 

Sum of Ratio 
Total Profit 


Amina’s share = x 8 400 


Ratio of 

Maryam’s investment 
40,000 
4 

3 + 4 = 7 
Rs. 8400 
3 1200 


1 

= 3 x1200 


r»_ 
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3. 


4. 


Sol. 


As lam's 


_4 

- 7 - 


1209 

y&4Q€b 


3 


Sol. 


= 4x 3200 
« Rs,4800 

Two partners contributed Rs.4009 and RO000. 3** 

contributed for 9 months and the 2** 1 contributed the 
amount for 7 months. Divide a profit of Rs.11590 between 
the partners. 

1 st Partner's contribution for 9 month ~ Rs.4000 
1 st Partner's contribution for 1 months = Rs.4000 / 9 

= Rs.36,000 

2 nd Partner's contribution for 7 months = Rs.3000 
2 nd Partner’s contribution for 1 month = Rs.3000 x 7 

= Rs.21,000 

Ratio for Ratio for 


1 st Partner’s contribution 
Rs.36,000 
36 
12 

Sum of Ratio 
Total Profit 


1 st Partner’s share 


2nd Partner’s contribution 
Rs. 21,000 
21 
7 

12 + 7 = 19 
Rs.11,590 
12 610 
49 . 


x 11,590 


2nd Partner’s share = x 11 ,j90 


= Rs.7320 
7 610 

49 

= Rs 4270 

Saad, Saud and Saeed started a business with capital of 
Rs.12,000, Rs.18,000 and Rs.24,000 respectively. At the end 
of the year, they suffered with a loss of Rs.13,500. Find the 
share of each in this loss. 


Ratio of capital 
Saad 1 : Saud 

12,000 : 18,000 

12 : 18 

9 ; 3 


Saeed 

24,000 

24 

4 
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Sum of Ratios 
Total loss 

Saad’s share 


Saud’s share 


Saeed’s share 


5. 


1500 


= Rs.3,000 


“ -9- 


1500 

x - 1 0 ,500 - 

1 

Rs.4.500 
4 1500 

x -13.500 - 

*1 


Sol. 


= Rs.6,000 

Akram and Asghar stated a business with Rs.9,0Q0 and 
Rs.11,000 respectively. Akram withdraws Rs.1000 after 6 
months, B for 6 months. After 2 months of his withdrawal 
Asghar invested Rs.1000 more. After a year they earned a 
profit of Rs.14,000. Find the share of each in the profit. 

Akram's investment for 12 months- Rs.9,000 
Akram’s investment for 1 month = Rs.9,000 x 12 

= Rs.108,000 

He withdraws after 6 months = Rs.1000 x 6 

= Rs.6000 

His new contribution = Rs.108,000 - Rs.6,000 . 

= Rs.102,000 

Asghar’s investment for 12 months= Rs.11,000 
Asghar’s investment for 1 month = Rs.11,000 x 12 

= Rs.132,000 


He investment for 4 months 
His new contribution 


Ratio of capital 
Akram 
102,000 
102 
6 


= Rs.1000 
= Rs.1000 x 4 
= Rs.4,000 

= Rs. 132,000 + Rs.4,000 
= Rs. 136,000 


Asghar 

136,000 

136 

8 
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6 . 


(§> 


Sum of Ratios 
Total Profit 


Akram’s share = 


= 6 + 8 = 14 
= Rs.14,000 
_ 6 _ 1000 
44 ! 


x- 14000 - 


Asghar’s share = ~rr~ x 14000 


= Rs.6,000 

g_ 1000 

44! 


= Rs.8,000 

Three friends A, B and C started a firm with Rs.20,000, 
Rs.16,000 and Rs.18,000 respectively. A kept his money for 
4 months, B for 6 months and C for 8 months. Divide a 
profit of Rs.12,000 among these friends. 


Sol, 


A’s capital for 4 months 
A's capital for 1 month 

B’s capital for 6 months 
B's capital for 1 month 

C’s capital for 8 months 
C’s capital for 1 month 


Rs.20,000 
Rs.20,000 x 4 
Rs.80,000 
Rs.16,000 
Rs.16,000 x 6 
Rs.96,000 
Rs.18,000 
Rs.18,000 x 8 
Rs. 144,000 


Ratio of capital 
A 

80,000 
80 
5 

Sum of Ratios 
Total Profit 

A's share 


B's share 


B 

96,000 
96 
6 

= 5 + 6 + 9 = 20 
= Rs. 12,000 
5 600 

= 2 q~ x 19,000 

= Rs.3,000 

JL 600 

= 20 . 


c 

144,000 

144 

9 


x 12,000 


= Rs.3,600 
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7. 


Sol. 


9 600 

C’s shnrc = * -K^OOO 

= Rs.5,400 

Aslnm started a business with Rs.35,000. After 3 months 
Akrnm jointed the business with Rs.4000 and after 6 
months Asghar invested Rs.5000. at the end of the year 
they earned a profit of Rs.1620. Find the share of each in 
the profit 


AslanVs capital for 12 months 
Aslam’s capital for 1 month 

Akram's capital for 9 months 
Akram’s capital for 1 month 

Asghar’s capital for 6 months 
Asghar’s capital for 1 month 


= Rs.35,000 
= Rs.35,000 x 12 
= Rs.4, 20,000 
= Rs.4,000 
= Rs.4 ,000 x 9 
= Rs.36,000 
= Rs.5,000 
= Rs.5,000 x 6 
= Rs.30,000 


Ratios is capital 
Aslam : 

4,20,000 : 

420 : 

70 : 

Sum of ratios 
Total Profit 

Aslnm’s share 


Akram : Asghar 

36,000 : 30,000 

36 : 30 

6 ; 5 

= 70 + 6 + 5 = 81 
= Rs.1620 

70 20 

— x —1620- 


Akram’s share 


C’s share 


= Rs. 1,400 

6 20 
= gj x -4020- 

= Rs.120 

20 


81 


x —1620- 


= Rs.100 

Inheritance 

When a person dies, then the assets left by him is called 
inheritance and it is distributed among his legal inheritors according 
to Islamic Shariah law. 
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Sol. 


2 . 


Sol. 


A man left Rs.240000 as inheritance. His heirs are G 
daughters and 2 sons. Find the share of each son that 
each son gets twice of her sister's share. 


Total amount left 

Ratios of shares 

Sons 

2 x2 

4 

2 


= Rs240,000 

Daughter 

6x1 

6 

3 


Sum of ratio = 2 + 3 = 5 

2 48,000 

Share of 2 sons = ^ x -240;000- 

= 2x48,000 
= Rs.96,000 

48000 

-96000 

Share of each son = 5 

r* 

= Rs.48,000 

3 48,000 

Shares of 6 Daughters = x -240,-006- 

= Rs.144,000 

oi _ t 1,44,000 . 

oh arc of each DQUjjhtcr— g 


= Rs.24,000 

Allah Ditta died leaving a property of Rs.850000. He left n 
window, two sons and one daughter. Find the share of 
each in the inheritance if the burial expenditure was 
Rs.50,000. 


Total amount left = Rs.8,50,000 

Funeral expenses = Rs. 50,000 

His burial expenditure = Rs.8,50,000 - 50,000 

= Rs.8,00,000 
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3. 


SoL 


Share cf her window 


Remaining amount 


IVVW'V 


~ x 

Rs.1,00,000 

Ks.8,00,000 - Rs.1.00.000 


- R, 7 0*1000 


Ratios cf shares 
Sens : 

2 x 2 : 

4 i 

Sum of Ratio 


Daughters 

lxl 

1 

= 4 + 1 = 0 


Share cf 2 sen 


Share cf each sen 


« 1,40,000 

1 

= Rs.5,60,000 
560000 


= Rs.2,50,000 
l ' 1.40,000 

Share cf 2 daughter = ~— x 7.00,000 

-a- 

1 


= Rs.l,40,000 

Akram left a wealth of Rs.760000. His heir is a widow, 3 
sons and 4 daughters. Calculate the share of each one if 
the funeral expenses is Rs.30,000 and a loan of Rs.50,000 is 
due to him. 


Akram left amount 
Funeral expenses 
Loan 

Remaining amount 


Share of 2 widow 


= Rs.7,80,000 
= Rs.30,000 
= Rs.50,000 

= Rs.7,80,000 - 30,000 - 50,000 
= Rs.700,000 

1 87,500 

= ^ x - 700,000- 


Left 

Ratio of share 
Sons : 

3x2 : 


= Rs.87,000 
= 7,00,000 - 87,500 
= Rs.6,12,500 

Daughter 
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6 : 

'3 : 

Sum of Ratio 

Share of 3 sons 


4 

2 


Share ofeach sons 


3 + 2 = 5 
3 1,22,500 


x- 6,12,500 


Rs.3,67,500 
3.67.500 


= Rs. 


= Rs. 1,22,500 
2 1,22,500 

Share of 4 daughters = t— x 6,12,500 


4. 

Sol. 


= Rs.2,45,000 
Share of each daughters= Rs.^~p^ 

= Rs.61,250 

A man died leaving a saving of Rs.72,000 in the bank. Find 
the share of each: window, one son and one daughter. 


Left savings 
Share of his window 

Left amount 


Daughter 

lxl 

1 


Ratio of share 
Sons* 

1x2 
2 

Sum of Ratio 
Share of 1 son 


Share of 1 daughter = 


= Rs.72,000 

1 9,000 

= — v 70 non 

= Rs.9,000 
= Rs72.000 - 9,000 
= Rs.63,000 


2+1 = 3 

2 21,000 

g x -63,000- 

Rs.42,000 
1 21,000 
3 x - 63,000 - 

Rs.21,000 


Saeed Ahmad 














Saeed Ahmad 


5. 


Sol* 


6 . 


Aslnm left a property worth Us.650000. he had to pay 
Rs.50,000 as debt. The remaining amount was divided 
among his 2 sons and 2 daughters. Find the share of each. 

Aslam left property worth = Rs.6.50,000 


His debt 

Remaining 

Ratios of shares 
Sons 
2x2 
4 
2 

Sums of Ratio 
Share of 2 sons 


Share of each son 


= Rs.50,000 
= Rs.6,50,000 — 50,000 
= Rs.6,00,000 


Daughters 

2x1 

2 

1 


=2+1=3 

2 2 , 00,000 

= £ x ^00,000- 

= Rs.4,00,000 

= Rs.^ 

= Rs.2,00,000 

l 2,00,000 


I* . 




Shares of 2 daughters = ^ x - 6,00,000 - 

= Rs,2,00,000 

Share of 1 daughter = Rs." 


2,00,000 


Sol. 


= Rs. 1,00,000 

Asghar Ali died leaving assets worth Rs.655275. Funeral 
expenses were Rs.5275. he had to pay Rs.50,000 the debt. 

After marking these payments, his window shall get g of 

the remaining property. Find the share of his son and one 
daughter when share of son is double the share of his 
daughter. 

Asghar Ali left worth = Rs.6,55,275 

His funeral expenses = Rs.5,275 

His debt = Rs.50,000 

Remaining amount = Rs.6,55,275 - 5275 - 50,000 

= Rs.600,000 
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Window’s share 


Left Amount 


Ratios of shares 
Sons 
1x2 
2 . 

Sums of Ratios 

- . •' * > 

Son’s share 


1 75,000 

— x -1 1 9 .600,00 0- 

1 

= Rs.75,000 

= Rs.6,00,000 - Rs.75.000 
= Rs.5,25,000 


Daughter 

lxl 

1 


Share of daughter 


= 2 + 1 = 3 ... 

2 - 1,75,000 . . 
— g x 5,26,000 

= Rs.3,50,000 

1 1,75,000 

= x- 5 , 25 , 0 00- 


:t*. 


= Rs.1,75,000 

7. A person died leaving behind inheritance of Rs.300000. 
Distribute the amount among 4 sons and 3 daughters so 
that each son gets double of what a daughter gets. Find 
the shore of each when a debt of Rs.80,000 was also to be 

Sol. 


paid. 

• - K 


Left amount 


Rs.3,00,000 

His debt 

* 

Rs.80,000 

Remaining amount = 

Rs.3,00,000 - 80,000 

Ratios of shares 

■r ZZ 

Rs.2,20,000 

Sons • : 

Daughters 

4x2 : 

3 x 1 

C* f , 

* i 

8 : 

3 


Sum of ratio 


= 8 + 3 = 11 

* 


q 20,000 

Share of 4 sons 


_ - v o on OOP 

— | | a “XV, 

1 

= Rs. 1,60,000 
1,60,000 

Share of each son 

4 


; > 


= Rs.40,000 
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8 . 


Sol. 


3 20,000 

Share of three daughters = yj x -2^0i000- 

= Its.60,00 

Share of each daughters » 

= Rs.20,000 

Wife of Ahmad died leaving behind 2 daughters and a son. 

Ahmad got ^ of the inheritance of Rs.180000. the 

remaining amount was to be distributed to her children 
such that each son got twice of what a daughter got. Find 
the share of her son and each daughter. 


Left amount 

His husband Ahmad get 

Remaining amount 


= Rs. 1,80,000 
! 45,000 

= T* 


x - L80 ; 0 Q0- 


= Rs.45,000 
= Rs.l,80,000 - 45,000 
= Rs. 1,35,000 


Ratios of shares 
Sons 
2x1 
2 
1 

Sum of Ratios 
Share of son 


Daughters 

2 x1 

2 

1 


= 1 + 1 = 2 

i 67,500 

= j-x 4£&000- 

1 

= Rs.67,500 
l 67,500 

Shares of 2 daughters = ~ 7 T ~ x -^(RhOOO- 

1 

= Rs.67,500 

ou f , , 67,500 

Shares of 1 daughter = 

= Rs.33,750 

Commercial Banking 

The function of a bank which accepts deposits, provide loans and 
other services to the clients is known as commercial banking. 
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Types of a Bank Account 

There are four types of bank accounts. 

1. PLS Saving Bank Account 

It is an account on the basis of profit and loss sharing. The bank 
uses the deposits in some business and gives the share in profit and 
loss to the account holder at the end of specified period. 

2. Current Deposit Account 

This account is usually opened by businessmen who have a 
number of deposits and withdrawal regularly. It is running account 
and no interest is paid on its balance. In this account amount can be 
deposited and withdrawn at any time during banking hours without 
any notice. No Zakat is deducted on this account. 

3. PLS Term Deposit Account 

This account is free of interest. PLS term deposit holder share 
profit and loss on the rate determined by the bank. After every six 
months. The rate of profit on fixed deposits is comparatively higher 
than saving deposit. The higher rate of profit is on longer duration. 

4. Foreign Currency Account 

A foreign currency account is the account maintained in a 
commercial bank in the currency other than Pakistani currency. 
Usually foreign currency accounts are maintained in Dollars, Pounds, 
Euro etc. Foreign Currency accounts are exempted from Zakat and 
taxes. Hate of profit in this account is very low. 

Negotiable Instrument 

It is a document which can be transferred from one person to 
another. It is payable either to the order of the leaver or to his agent as 
the case may be. This document is entitled to receive that amount 
which is mentioned in it. 

There are three types of negotiable instruments. 

1. Cheque 

A cheque is a written order that instructs a bank to pay the 
specific amount from a specified account to the holder of the cheque. A 
crossed cheque has to be deposited in the specified account. 

2. Demand Draft 

It is a method used by individuals to make transfer payments from 
one bank account to another. The bank receives the money in advance 
before it issues draft. A very small fee is charged by the bank prepare it. 

3. Pay Order 

It is a document which instructs a bank to pay a certain umount 
to a third party. Pay order is issued by the banks on the request of its 
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customer. It is issued on the receipt of full amount for which a pay 
order is issued by the bank. It can be encashed from any other bank. 

Debit Card 

It is a plastic payment card that provides card holder electronic 
access to his bank account at any time and anywhere. It is a facility 
provided to the customers to perform different transactions. 

Credit Card (Visa and Master) 

It is a thin plastic card which can bo used to buy articles. Visa 
and Master card are used world wide for making payments. 


Exercise 4.4 


1. Convert Rs.70 f 000 into US S if the conversion rate in 1 US 
S = Rs.99.80. j. 


Sol. 

Amount to be converted = Rs.70,000 
Rate of 1 US Dollar = Rs.99.80 


2 . 


Number of US Dollar 
Convert Rs.75,000 into 


70,000 - 

~ 99.80 • ' . ■ 

= US $ 701.40 

UK £. (Rate 1 UK £ = Rs.16S.50). 


Sol. 

Amount to be converted 
Rate of 1 UK pound 

* i 

Number of UK pound 


= Rs.75,000 
- Rs.168.50 
75,000 
" 168.50 
= UK £445.10 






3. Convert Rs.50,000 into Saudi Riyal. (Rate 1 SAR=?Rs.26.S5). 


Sol. 


Amount to be converted 
Rate of 1 Saudi Riyal 

Number of Saudi Riyal 


= Rs.50,000 
= Rs.26.85 
( 50,000 
“ 26.85 


= SAR 1862.19 

4. Convert Rs.48,000 into Indian Rupee. (1 INR=Rs.l.60). 

I 

Sol. 

Amount to be converted = Rs.48,000 
Rate of 1 Indian Rupee = Rs.1.60 
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Number of Indian Rupee 


48,000 


5. 

SoL 


6 . 

Sol. 


“ 1.60 
= INR 30,000 

Convert Rs.35,000 into Australian Dollar. (1 Australian 
Dollar = Rs.92.77). 


Amount to be converted = Rs.35,000 
Rate of 1 Australian Dollar = Rs.92.77 

Number of Australian Dollar= ^ 2 ^ 77 ^ 

= $377.27 

Convert Rs.80,000 into Chinese 
Yaun=Rs.l5.91). 


Yaun. (1 Chinese 


Amount to be converted 
Rate of 1 Chinese Yaun 


Number of Chinese Yaun = 


7. 

Sol. 


= Rs.80,000 
= Rs.15.91 

70,000 

15.91 

= V 5028.28 

Convert Rs.50,000 into Canadian Dollar. (1 Canadian 
Dollars Rs.92.00). 

Amount to be converted = Rs.50,000 
Rate of 1 Canadian Dollar = Rs.92.00 


Number of Canadian Dollar = 


8 . 

Sol. 


Convert Rs.70,000 
Liras Rs.46.50). 


into 


50,000 

92.00 

543.47 

Turkish 


Lira. (1 Turkish 

i 


Amount to be converted 
Rate of 1 Turkish Lira 

Number of Turkish Lira 


Rs.70,000 

Rs.46.50 

70,000 

46.50 

1505.37 
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Profit 

When we deposit money into n bank, the bunk use our money 
and in return pays nn extra amount along with our actual deposit. The 
extra money which the bank gives for the use of our amounts is called 
profit. 

Markup 

When wc barrow money from bank to run a business the bank in 
return receives extra amount along with the actual money given. This 
extra money which the bank receives is known ns markup. 

Principal Amount 

The amount we barrow or deposit in the banks is called principal 
amount. 

Profit/Mnrkup Unto 

The rate at which the hank gives share to its account holders is 
known as profit/markup rote. It is expressed in percentage. 

Period 

The time for which a particular amount is invested in n business 

Exercise 4.5 


1. Find the profit on Rs.40,000 nl the rate of 3% per year for 4 
years. 

Sol. 


Here 

Principal (P) 
Hate (H) 
Time (T) 
Profit (!) 


= Rs.40,000 
« 3% 

= 4 years 

« PxUxT 

«= 40,000 X j—x 4 


t 


2 . 


Hot. 


Profit (1) Us,4800 

Baud burrowed Rs.25,000 from honk at the rate of 0% per 
year for 3 years. Find the markup of the hank. 

Hero 

Principal O') * IU.25,000 

Hate (It) « 0% 

Tima (T) *• 8 years 
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3. 


Sol. 


4. 


Sol. 


Markup of the banks (I) = PxRxT 

6 

= 25,000 x jqq x 3 

Profit (I) = Rs.4500 

Markup of the bank is Rs.4,500 

Find the principal amount invested by Rinz in a business. 
He receives a profit of Rs.4200 in 3 years at the rate of 10% 
per year. 


Here 

Profit (I) = Rs.4,200 

Rate (R) = 10% = 

Time (T) = 3 years 

P = ? 


1 - R x T 

4200 _ 4200 x 100- 

P = _10_ _ ~ 1-0- x 3 

100 x 3 
14,000 
42000 
“ -3- 

P = Its. 14,000 

Ajrnal Investec! some amount in a business. He; receives a 
profit of Rh. 27,000 at the rate of 12% per year for 3 years. 
Find Ills original investment. 


Here 

Profit (I) « Rs.27,000 

Rate (R) = 12 % ^ -~ 

Time =■ 3 years 

Original Investment (P) - ? 

v „—L~ 

1 It x T 

27,000 
“ 10 
100 * 3 
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5. 

SoL 


8.000 

;^vv> > i,v 

* 1 ZxX x 

900 000 

* iF“ 

P £.05.000 

At «hat annual rate percent would Kv.6.800 amount to 
Rs.9.0U in 11 wars? 


Vtrx 

Total asaouat t? he pari 
Principal amount Y' 
Maricopa 

Tsrne T' 

Kite -R.' 


= R$.9 k 044 
* 6.500 

= 9.044 - 6.S00 
= Rs 2.244 
= XI years 
1 

” PxT 
2244 


6500 x11 
2244 3 


6 . 

SoL 


" 74S00 " 100 
= 39c 
= 3% 

At what annual rate of profit would a sum of Rs.5800 will 
increase to Rs.7163 in 3 years’ time? 


Hate cf mirkua 


Here 

Total amount to be paid 
Principal amount - P; 
Markup 1/ 

Time <T > 

Rate (R) 


= Rs.7,105 
= Rs.5.800 
= 7,105-5,800 
= Rs. 1,305 
= 3 years 
I 

" PxT 
1305 


R 


D.i. _f__1_ 


“ 5800x3 
1305 _ 7.5 
= 17400 ” 100 
= 7.5% 

_ n res. — "7— ol 


Saeed Ahmad 













Saeed Ahmad 


Sol. 


How long would Rs.15,500 have to be invested 
markup rate of fS'< per year to gain Rs-2750. 


Here 

Principal amount <Vi 

Markup 

Rate (R; 

Time (T; 

Time (Tj 


= R*. 15,500 
= Rs.27$0 
- 6^ 

_ ? 

I 

'? / P. 

27SO 

~ 15.500 x 5^ 


at 


a 


8 . 

Sol. 


2790 ^100 
" 15.500 x 6 

T =3 years 

How long would Rs.25,000 have to be deposited in the 
bank at 12*7: per year to reeei\~e back Rs-31,000. 


Total amount 
Principal amount (P) 
Here 

Markup (I) 

Rate fR) 

Time 

T 


T 


Rs.31.000 
Rs.25.000 


31.000 - 25,000 
Rs. 6,000 
12<Z 

9 

I 

PxR 


6.000 


25.000 


12 

x 100 


600-0-x 100 

25.000 x 12 

600 

300 

2 years 
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9. 


I -—*—" . J_ Der vonr profit. IIow much 

000 ot b o ‘ 1 

Sacod invests B- - d c months? 

.mount be after 2 years nn ” 


Sol. 

Here 

Principal tP) 
Rate (R) 

Time (T) 


Markup (D 
I 


- Rs. 12,000 
c-c- = $.5*v 

= c! t> 1 

_6_ 

= 2 years + 6 months 12 
= 2.5 years 

_ 9 

— * 

= PxRxT 

v>OOOxS.5x2j> 

= 100 


2550.00 
= 100 

Markup (T) — Rs-2.550 

= Rs. 12.000 
= Rs. 14550 

10, Arshad buys fin air -conditioner at Rs.45,000. For leasing 
it, be bas to pay 109c down payment and remaining 
amount on simple markup of per year for 2 } ears on 
monthly investments. 

Find (i) Monthly installment and (ii) Total amount paid 

Sol. 

Here 

DownPayment = 109c of 45,000 

10 

- iqq x 45,000 

= 10 x450 
= Rs.4,500 

The remaining amount^ 45.000-4,500 

= Rs.40.500 

The markup on Rs. 40,500 for 2 years 

= 45,00 X TTT X 9 
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iT| i m m m 


11 . 


Sol. 


= Rs.12.150 

Additional amount to be paid in 24 (2 * 12 months) month!, 
installments 

- 40,500 + 12,150 
= Rs.52.650 

(i) Monthly installments = 52.650 

= Rs. 2,193.75 

(ii) Total amount paid = 4 , 500 +J52.6-0 

= Rs.57,150 

A bank gets a pieces of land on * e *!® e p ^ 0r 9 ^ 
According to the agreement the bank paid Rs.1- 00.000 a s 
down payment and shall pay Rs. 18.000 per month as rent. 
After 3 years the bank shall increase the rent by 3 c. F In d 
the total amount the owner (lessor) wou get. 

Down payment received by owner = Rs. 1.-00.000 


Rent per month for 3 years 
Total rent for 3 rears 


Rate of rent after 3 years 


Total rent for next 2 rears 


= Rs.lS.000 
= 3 x 12 x IS(XX) 

= Rs.6.4S,000 
103 

= IS.000 x 

= Rs.lS.540 
= 2 x l2x 1S.540 
= Rs.444.960 

Total amount received by the lessor = 1.200.000+6.48.000+444.960 

= Rs.2.292.960 

Percentage 

The percentage means “per hundred* or out of hundred the 
symbol used for percentage is fc. 

Profit = sale price - cost price 
or profit = S.P - C.P 

Loss ^ 

If the cost price (C.P) is higher then the selling price (S.P) the 
loss occurs, it can be written as 

Loss = cost price - sale price 
or Loss = C.P - S.P 
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Percentage Profit and Percentage Loss 

Percentage profit and loss is always expressed in terms of cost 

price. To find percentage profit and percentage loss we will use the 

following formulas accordingly. 

„ „ Profit _ 

Percentage profit.100 

Percentage loss = cJfprice x 100 

Discount 

Discount means to reduce the price of an article in its market 
price is also called list price or regular price. After reduction the 
amount is known as the sale price. The discount is the amount you 
saved by buying an article. , . 

Discount = Market price - Sale price 


Exercise 4.6 


1. Haneef bought a car for Rs.550000. He sold it for Rs.605000 
after same time. Find his profit percentage. 

Sol. 

Cost price (C.P) = Rs.550,000 
Sale price (S.P) = Rs.605,000 


Profit 


Profit % 


= S.P-C.P 
= 605,000-550,000 
= Rs.55,000 
Profit 


x 100 


10 




2 . 

Sol. 


“ C.P 
1 

ZZ AAA 

uuyvuv x ^ Q, Q 

= JU£L AAA 
UU\7 t uUu 

»i 

= 10% . 

The market price of an article is Rs.3000. Discount on this 
article is 20%. Find the sale price of the article. 


Profit % 


Here 

Market Price 
Discount 


= Rs.3000 
= 20 % 


Discount on the articles = 3000 x 


20 

ton 
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= Rs.600 

Sale price = 3000 — 600 

= Rs.2400 

3. A manufacturer sells an article which cost him Rs.2,500 at 
20% profit. The purchaser sells the article at 30% gain. 
Find the sale price of the article. 

Sol. 

Cost price = Rs.2,500 

Profit = 20% 


Profit on articles = 2,500 x = 500 - 

Market price = 2,500 + 500 

= 3,000 

Purchaser sell the article on 30% 

*■ -* 30 

Profit ss 3,000 x Yqq 

• = 900 


4. 


Sol. 


5. 


Sol. 


Sale price of the article = 3000 + 900 = Rs.3,900 

The market price of every article was reduced to 12% in a 
sale at a store. A cash customer was given a further 10% 
discount. What price would a cash customer pay for an 
article marked initially as Rs.2000. 


= Rs.2,000 
= 12 % 

= 10 % 

= 12 % + 10 % = 22 % 

22 

= 2,000 xygg 

= Rs.440 
= 2000 - 440 
= Rs. 1,560 

Tahir purchased two toys for his children. He buys spider 
man and Barbie doll at Rs.3000, and Rs.5000 respectively. 
If a discount of 20% is given on all toys. Find the amount 
of discount and the sale price for each toy. 

^ # '%»* » » I « 

t f ‘ *■ ' 1 t 1 ^ v i 1 I t , < ^ ■ 

Market price of spider man toy = Rs.3,000 

Discount = 20% 


Market price of article 
Discount on a sale 
Customer get further discount 
Total discount 

Discount 

Cash paid by customer 
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Discount on spider man toy 


= 3000-x 


20 

100 


Sale price 

Market price of Barbie doll toy 
Discount 

Discount on Barbie doll toy 


= Rs.600 
= 3000-600 
= Rs.2400 
= Rs.5,000 
= 20 % 


= 5000 x 


20 

100 


= 1000 

Sale price = 5000 - 1000 

= Rs.4,000 ; 

Sale price of both toys = 2400 +4000 = Rs.6400 

Total discount = 1000 + 600 = Rs.1600 

6. Tufail buys some items from a store. A special discount of 
15% is offered on food items and 20% on other items. If he 


SoL 


purchases food worth Rs.1250 and other item worth 
Rs.750. find the amount of discount and sale price of each 
separately. 


Market price of food items 
Discount 

Discount of food items 

I 

Sale price 

Market price of other items 
Discount 

Discount on other items 


= Rs. 1,250 
= 15% 

= 1250 x-j|j = 187,50 

= 1250-187.5 
= Rs. 1,062.50 
= Rs.750 
= 20 % 

20 

— 750 x ^qq 


= 150 

Sale price = 750 — 150 

= Rs.600 


7. A whole seller sets his sale price by adding 15% to his cost 
price. The retailer adds 25% to the price he pays to the 
whole seller to fix his sale price. At what price would a 
retailer sell an article which cost the whole seller Rs.400. 

Sol. 

Market cost price of article = Rs.400 
Profit, rate bv wholeseller ~ 15% 
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Profit of wholeseller 
Sale price 

Profit rate by retailer 
Profit of retailer 

Sale price by retailer 

Insurance 

Insurance is a system of protecting or safeguarding against risk 
or injuries. 

Life Insurance 

Life insurance is an agreement between the policy owner and the 
insurance company for an agreed time period. 

Vehicle Insurance 

Vehicle insurance provides a protection against risks to the 
vehicle. The amount of policy in this case depends upon the actual 
value of the vehicle. 


_ AO 

— 4 OfJ x- 

= Rs.60 

= 400 + 60 = Rs.460 
= 25% 

25 

- 460 x 1Q0 

= Rs.115 
= 460 + 115 
= Rs.575 


1 . 


Sol. 


2 . 


Sol. 


Usman purchased a car at Rs.l250000 and insured it for 
one year at the rate of 4.5%. Find the annual premium. 

The price of car = Rs.1,250,000 

Rate of insurance = 4.5% 

4.5 

Amount of annual premium = ^qq x 1,250,000 

45 1 

• ~ ^ 100 ^ 1,250,000 

= Rs.56,250 

Hameed got a life insurance policy of Rs.200000. Find the 
first premium he has to pay when the rate of annual 
premium is 5.2% and policy fee is 0.25%. 

Policy amount = Rs.2,00,000 

25 1 

Policy fee @ 0.25% = x 20, 000 
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Aftftttal prr m: iittj i 5 } ; 
Find pre-nun 


“ l\« SH*1 

' Vo ',!« ' iWMk* 


Sol. 


w' ioa 

* R% 10 400 

* 10.400 * 500 

* K* 10‘AVI 

7-ahid pol n life »n*;;rnn»'t i po4tc> of lK.VVX^ at (hr rate of 
.V',T< nnd the p*'!um fee v» rt.».VV calculate hnlf yearly 
premium at of the Annual (vrrmium. 


TVoev amount 

W 

lV.;rv W tr 


a Rv 500000 

* is x 'ws' s - ooaw ' 

• R* 13S0 


52 


SoL 


F;r>: prrm * 5 M * ~tt > x 5.00,000 

a KllvXX) 

Annual * FunC premium + policy fee 

* 31000* 1250 

* 2:J250 

52 

Half 5 itr;i pns:sa = -7.250 » ttt 

x Ef 14 170 

LVama i-r^rd hi* life for Rs.700000. Find annual 
premium at AZ~ ef tie policy amount with policy fee at 
the rate of CL2S4r. Calculate monthly premium at JKc of the 
annual premium. 


Pilicr 

Policy fat $0.25* 


» ?jt 7.00.000 

_1 -,wwv 

b ^ jog x *,00000 


* Ha.1,750 
iS 1 

F:m premium $ 45* ® *T£ x -jtj * 7.00,000 

b Pj.31.500 

Annual premium » ?:n\ premium ♦ policy fee 

» 31.500 - 1750 

* R*.33.250 

9 

Monthly premium =• 33.259 * 

* Rs 2092.5 
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ft. 


Sol. 


Smid iKmght n rnr for U*.700000 nnd pot it insured at 4.2*7 
nnnunl premium for 3 year*!. Calculate how much 
premium hr paid in 3 yrnrs if depreciation rate is 12 r r. 


Worth of car 

Kate of annual premium 

Depreciation rate 

Time period 

First premium 


Depreciation after one year 


Depreciated price after one year 

£ 

2 nd premium 


Deprecation in second year 


Depreciated price after 2 years 
3 rd premium 


Depreciated after 3 years 


Deprecated price after 3 years 
Total amount paid as premiums 


= R* 7.00.000 
* i.2% 

= 12 % 
a 3 years 
a l.S'* of 7,00.000 

= "To * Too x * .oo.ooo 


= Ra 29.400 
= 12*3 of 7.00.000 


12 


X 7.00,000 


100 
= R3.84.OCO 
a 7.00.000-84.000 
a Rs.616,000 
= 4.2^ of 616.000 

32 10 x 100 * 616.000 

a R3.25.S72 
= 12^of615000 


12 

= x 61.6*000 
a 73920 


* 616,000-73920 

* Rs.542080 

» 42 % of 542060 


= 10 x 100 x 
» Rs.22767.36 
* 12^ of 542050 

» ^ * 5420SO 

= Rs.65049.60 
= 542060-65049.60 
= Rs.477030.40 
= 29,400 ♦ 25.872 + 22,767.36 
= Rs.78.039.36 
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m m • * * ■ i 


G. 


A man has a ear of worth Us.1400000. He tfot is insured for 
a period of 2 years at the rate of 4.5%. The depreciation 
rate is 10% per year. He has to pay the premium yearly. 
Find the total amount of premium he has to pay for a 
period of 2 years. 


Sol. 


Worth of car 

Rate of annual premium 

Depreciation rate 

Time period 

First premium 


Depreciation after one year 

Depreciation price after one year 
2^ premium 


Total amount paid as premium 


= Rs. 1.400,000 
= 4.5% 

= 10 % 

= 2 years 

= 4.5% of 1,400,000 

= l| x ToO xl ’ 400 ’ 0a0 

= Rs.63,000 

= im x MOO,GOO 

= Rs.l,40,000 
= 1,400,000-140,000 
= Rs.l,260,000 
= 4.5% of 1,260,000 
45 1 

— 10 x 100 x 1)260,000 

= Rs.56,700 
= 63,000 + 56,700 


7. 


Sol. 


= Rs.119,700 . 

Faheem got his car insured at a rate of 3% for 3 years. The 
worth of his car is Rs.850000. find the total -amount paid 
as premium if rate of depreciation is 10% per year. 


Worth of car 

Rate of annual premium 

Depreciation rate 

Time 

First premium 


= Rs.850,000 
= 3% 

= 10 % 

= 3 years 
= 3% of 850,000 
3 

— ^ 850,000 

_ T> r, OC ton 
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Depreciation after one year 


= 10% of 850,000 

10 

Iqq x 850,000 

= Rs.85,000 
= 850,000-85,000 
= Rs.765,000 
= 3% of 765,000 

= 3 I 5 x 765,000 
= Rs.22,950 

Depreciated price after two years = 10 % of 765,000 


Depreciated price after one year 
2 nd premium 


Depreciated price after two years 
3 rd premium 


Total amount paid as premium 


10 

2 qq x 765,000 

Rs.76,500 
765,000 - 76,500 
Rs.688,500 
3% of 688,500 

Yqq x 688,500 
Rs.20,655 

25,500 + 22,950 + 20,655 
Rs.69,105 


Income Tax 

Income tax is imposed on the annual income of a person whose 
income exceeds a certain limit which is determined by the government. 
The rules for income tax amended by the government from time to 
time. 

Exempt Income 

Tax exempt income is money on which a person does not have to 
pay tax. In other words the income which is not subject to income tax. 

Taxable Income 

Taxable income is the difference of annual income and exempted 
income. 

, Taxable Income = Annual Income - Exempted Income 
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Exercise 4. 


1 . 

Sol. 


The annual income of a person is Rs.420,000. Calculate his 
income tax when tax rate is 5%. 

Income of the person = Rs.4,20.000 

The amount lies in Taxable income slab at Sr# 2 i.e. 5% of the 

amount exceeding Rs.400,000 

Taxable income = 4.20,000 — 400.000 

= Rs.20,000 


Income tax © 5% 


= ^x 20,000 


2 . 

Sol. 


= Rs.1000 

Calculate income tax of a person whose annual income is 
Rs.1,085,000 and tax rate is 10%. 

I 1 

Income of the person = Rs.1,085,000 

The amount lies in Taxable income slab at Sr# 3 i.e. 10% of the 
amount exceeding Rs.750.000 
Taxable income 


3. 

Sol. 


= 1,085,000-750,000 
= Rs.335,000 

= ^x 335,000 

= Rs.33,500 
= Rs.33,500 +17,500 
= Rs.51,000 

Annual salary of a person is Rs.1,475,000. Calculate the 
annual income tax when tax rate is 12.5%. 


Income tax @ 10% 
Total income tax 


Income of the person = Rs. 1,475,000 

The amount lies in Taxable income slab at Sr# 4 i.e. 12.5% of the 

amount exceeding Rs.1,400,000 

Taxable income = 1,475,000 - 1,400,000 

= Rs.75,000 
125 1 

Income tax @ 12.5% — jq * jqq x 75,000 

= Rs.9,375 
= 82,500 + 9,375 

_ o i onr. \ 


Total income tax 
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4. Calculate income tax of a person whose annual income is 
Rs. 1,650,000. The rate of tax is 15%. 

Sol. 

Income of the person = Rs. 1,650,000 

The amount lies in Taxable income slab at Sr# 5 i.e. 15% of the 

amount exceeding Rs. 1,500,000 

Taxable income = 1,650,000 — 1,500,000 

= Rs.150,000 
15 

Income tax @ 15% - x 150,000 

= Rs.22,500 

Total income tax = 95,000 + 22.500 

= Rs. 117,500 

5. The annual income of a person is Rs.2,350,000. Calculate 
his income tax when tax rate is 17.5%. 

Sol. 

Income of the person = Rs.2,350,000 

The amount lies in Taxable income slab at Sr# 6 i.e. 17.5% of the 

amount exceeding Rs. 1,800,000 

Taxable income = 2.350,000 — 1,800.000 

= Rs.550,000 
175 1 

Income tax @ 17.5% = To" x 100 x 550,000 

= Rs.96,250 

Total income tax = 140,000 + 96.250 

= Rs.236,250 

6. Calculate income tax of a person whose annual income is 
Rs.2,875,000. The rate of tax is 20%. 


Sol. 

Income of the person = Rs.2,875,000 

The amount lies in Taxable income slab at Sr# 7 i.e. 20% of the 

amount exceeding Rs.2,500,000 

Taxable income = 2,875,000 — 2,500,000 

= Rs.375,000 
20 

Income tax @ 20%> — 100 x 37o,000 

= Rs.75,000 

Total income tax = 262500 + 75,000 

- Rs 337 r,nn 
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7. A salaried person has his annual income Rs.3,375,000. 
Calculate his income tax when tax rate is 22.5%. 

Sol. 

Income of the person = Rs.3.375.000 

The amount lies in Taxable income slab at Sr# 8 i.e. 22.5% of the 
amount exceeding Rs.3,000.000 

Taxable income = 3.375.000-3,000,000 

= Rs.375,000 
225 1 

Income tax Q 22.5% = “jg- x x 375.000 

=‘Rsi>4,375 

Total income tax = 362500 + 84,375 

= Rs.446S75 

8. The annual income of an individual is Rs.3,987,500. The 
tax rate is 25%. Calculate the income tax of the person on 
his income. 

Sol. 

Income of the person = Rs.3,987,500 

The amount lies in Taxable income slab at Sr# 9 i.e. 25% of the 
amount exceeding Rs.3.500,000 

Taxable income = 3,987,500-3,500,000 

= Rs.487,500 
25 

Income tax @ 25% = x 487,500 

= Rs.121,875 

Total income tax = 475000 + 121,875 

= Rs.596,875 

9. A person earns Rs.12,735,000 from his business. Calculate 
his income tax on his income when tax rate is 30% He has 
deducted tax at source is Rs.200,000. How much he has to 
pay now? 

Sol. 

Income of the person - Rs.12,735,000 

The amount lies in Taxable income slab at Sr# 11 i.e. 30% of the 
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A LrA i u .ua i n j o i h 


11. 


in. 


IV. 


V. 


VI. 


Vll. 


Taxable income 


Income tax © 30?c 


= 12,735,000 - 7,000.000 
= Rs.o.735,000 
30 

= x 5, / 35.000 
= Rs.1,720.500 

Total income tax = 1,425,000 * 1,720.500 

, * = Rs.3,145,500 

Deucated tax at a source = Rs.200,000 
Total income tax = 3,145.500 — 200,000 

- Rs.2.945,500 


(f 


Review Exercise 4 


For options are given below each Statement. Encircle the 
correct one. 

Proportion means_ 

a. equality of two ratios b. equality of quantities 


inequality of quantities 

is IS = Rs.104 then 


c. inequality of two ratios d. 

If the rate of conversion 
Rs.2G00=$_ 

a. $25 b. $250 c. $2500 d. $2.50 

An institution which accepts deposits, makes business 

loans and offers related services is called_ 

bank 


a. 

c. ATM machine 

ATM stands for_. 

a. Account Transfer Machine 
c. Auto cash Transfer Machine 
A person who buys life 


b. leasing company 
d. credit card company 


Automated Teller Machine 
Account Teller Machine 

from an insurance 


b. 
d. 

insurance 

company is called_. 

a. insured b. insurer c. lesser 

A person who deposits money to 
called_. 

a. account holder b. visitor 

c. borrower d. drawer 

The cost price of a toy car is Rs.100. If it is sold for 10 r ' r 
discount then the selling price of the toy is Rs. _ . 


beneficiary 

bank is 
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viii. The relation between two or more proportions is 

called_. 

a. Compound Proportion b. Direct Proportion 

c. Inverse Proportion d. Indirect Proportion 

ix. The rate of Znknt is_. 

a. 10 % b. 2.5% c. 25% d. 0.25% 

x. Income tax at the rate of 4% on the income of Rs.200000 is 


* 

a. Rs.8000 b. Rs.80000 c. Rs.4000 d. Rs.2000 


[ANSWERS 


* 

1. 

a ii. 

a 

* * • 
HI* 

a 

iv. 

b 

V. 

a 

vi. 

a 1 vii. 

- .. t -i- 

a 

■ * * 
VIII. 

a 

ix. 

b 

X. 

a 


2. Define the following: 

i. Proportion ii. Compound Proportion 

iii. Partnership iv. Commercial Bank 

v. Negotiable instruments 

Sol. 

i. Proportion 

The equality of two ratios is called proportion. If four quantities 
a, b, c and d are in proportion then mathematically these are written 
as a : b :: c : d. 

ii. Compound Proportion 

The relationship between two or more proportions is known as 
compound proportion. 

iii. Partnership 

A business in which two or more persons run the business and 
they are responsible for the profit and loss is called the partnership. 

iv. Commercial Bank 

The bank which accepts deposits, provide loans and other 
services to the clients is known as commercial bank. 

v. Negotiable Instruments 

These are documents which can be transferred from one person 
to another. These are payable either to the order of the bearer or to his 
agent as the case may be. There are three types of negotiable 
instruments. 

1. Cheque. 

2. Demand draft. 
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3. 


Sol. 


What is different between cheque, Demand Draft and Pay 
order. 


Cheque is a written order that instructs a bank to the specific 
amount from a specified amount to the holder of the cheque. While 
demand draft is used by individuals to make transfer payments from 
one bank account to an other and pay order is the document which 
instructs a bank to pay a certain amount to a third party. 

4. The price of a tricycle is Rs.4000. If 16% sales tax is 
charged, then calculate the amount of sales tax on 30 such 
tricycles. 


Sol. 


5. 


Sol. 


Price of each tri-cycle 
Price of such 30 tri-cycles 

Sales tax rate 
Sales tax 


= Rs.4000 
= 4000x30 
= 120,000 
= 16% 

= 16% of 120,000 

I 

= 355 x 120,000 
= Rs. 19,200 

A person has earned Rs.8,000,000 in a year. The tax 
deducted at source is Rs.150,000 and Zakat deducted 
Rs.200,000 and tax rate 30% Calculate his income tax for 
the year. (Use taxable income slabs) 


Income of a person 
Tax deducted at a source 

Zakat 

After zakat total amount 


= Rs.8,000,000 
= 8,000,000-150,000 
= Rs.7,850,000 
= 200,000 

= 7,850,000-200,000 
- = Rs.7,650,000 

This amount lies in taxable slab at Sr# 11, i.e. 30% of the amount 
exceeding Rs.7,000,000 

= 7,650,000-7,000,000 
= Rs.650,000 
30 

= 355 x 650,000 

= Rs. 195,000 

= 1425000 + 195,000 
= R« i fi on nnn 


Taxable amount 


Income tax @ 30% 


Total income tax 
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Ammar insured his life for Hs. 1 , 000.000 at the rate of y> 
per year, Find the amount of annual premium he has to 
pay. 


Total amount of insurance = R$.1,000,000 
Insurance rate = 5°% 

Jy 

Amount of premium = \ 1,000,000 

= Rs.50.000 

A factory marked prices of the articles 259c above the cost 
price. The cost price of an article is Ks.5000 and its selling 
price is Rs.4500. Find the discount 9c given to the 
customer. 10"V. 


Cost price of an article = Rs.5000 
Selling price of an article = Rs.4500 
Factory marked prices Q 259r above 


the cost price 


Sale price by factory 
Discount 


- « ftn 25 
- o.OOOx^^ 

= Rs.1250 


= 5000 +1250 
= Rs.6250 
= C.P-S.P 


= 6250 — 4500 
= Rs.1750 
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Algebraic Expressions 

An algebraic expression is made up of symbols and signs of 
algebra. 

For example, x 2 — 2x + 1, •>/>' + V * o, x 3 + 3x- + 1 etc. are all 

algebraic expressions. 

Constant 

A symbol that has a fixed numerical value is called a constant- 
For example, in 5x 2 + 3x + 2, 2 is constant 

Variable 

Variable is a symbol, usually a letter that is used to ^^^led 
quantity that may have an infinite number of values are a so 
unknowns. 

For example, in x 2 + y 2 + 2x + z, x, y and z are variables 

Literal fgcients 

The alphabets that are used to represent constants or coe 
are called literals. x is a 

For example in ax 2 + bx + c; a.b and c are literals whereas 
variable 

Algebraic Expression ta nts W 

An expression which connects variables and cons. n an^ 
algebraic operations of addition, subtraction multiple 
division is called an algebraic expression. 


c 3 t a re 

For example, 12, 3x -*- 5y, 3x - 6y + 8, “ + z, 2x + 5y + z e 

X 

algebraic expressions 
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Polynomial 

A polynomial expression or simply a polynomial is an algebraic 
expression consisting of one or more terms is each of which the 
exponents of the variable is zero or a positive integer. 

For example. 10. -x +2y, x 2 + 5x + 6 are all polynomials. 

Degree of a polynomial 

Degree of a polynomial is the degree of the highest degree of a 
part (term) in a polynomial. 

Degree of a term in a polynomial is the sum of the exponents on 
the variables in a single term. 

For example, degree of 5x 2 y 4 z 5 + 3x 2 y*z + 2xyz 2 is 11, because 2 + 4+5 
= 11 

Coefficient of a polynomial 

In a term, the number multiplied by the variable is the 
coefficient of the variable. 

For example, in 2 x 2 + 6 y + 8 z 2 , 2 is the coefficient of x 2 , 6 is coefficient 
of y and 8 is the coefficient of z 2 . 

Linear Polynomials 

Consider the following polynomials 

3 

x + 8 , 2x + 3y, x +5z, x + y + 

In nil these polynomials, the degree of the variables x, y or z is 
one. Such type of polynomials nro called linear polynomials. 

Quadratic polynomials 

The polynomials that have the highest exponent or sum of 
exponents is always 2 , are called quadratic polynomials. 

1 

x 2 + y 2 , 2 xy, 5x 2 + 8 , xy +2 

Cubic polynomials 

Consider the following polynomials. 

5x 3 + x 2 + 9x + 8 , 2xy 2 + x 2 y + 7, 

x 3 - 1 all are cubic polynomials. The degree of each one of the 
polynomial is 3 . So these polynomials are called cubic polynomials. 
Biquadratic polynomials 

Let us take a few polynomials of 4 degrees. 

x 4 + x 2 y + x 2 y + 7, x 4 * x 5 + x 2 + x + 1 , 2x 4 ♦ 8 are all biquadratic 

nnl tnmi n 1 c 
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Exercise 5.1 


X. Write the constants Riven in the expression 


i. 

3x + 4 

ii. 

2x 3 - 1 

iii. 

5y + 2x 

iv 

. 7y* - 8 

Sol. i. 

Constant is 4 

ii. 

Constant is -1 

iii. 

Constant is 0 

iv. 

Constant is -6 

2- Write the variables taken 

is 

the equations. 

Sol. i. 

o 

n 

t-4 

1 

X 

<N 

ii. 

y + x = 3 

iii. 

x 2 — x — 1 =0 

iv. 

7y 2 - 2y + 3 = 0 


Sol. 

i, x is the variable in 2x - 1 = 0 

ii. x and y are two variable in y + x = 3 

tii. x is the variable in x- — x — 1 = 0 

iv. y is the variable in 7y 2 — 2y + 3 = 0 

3. Write the literals used is the equations. 

i. nx 1 +bx+c-y»0 ii. ex* + dx ~ 0 

iii. bx + d « 0 iv. ay* + d ■ 0 

Sol. 

i. nx 2 + bx + c — y = 0 

Here a, b und c are literals, 
it. cx 3 + dx » 0 

Here c and d are literals. 

iii. bx + d = 0 

Here b and d are literals. 

iv. ay 2 + dc0 

Hero a and d are literals. 

4. Separate the polynomial expressions and expressions that 
are not polynomials. 

i. x 2 + x -1 
Sol. 

x + x - 1 is a polynomial expression. 

ii. x 2 y + xy 2 + 7 
Sol. 

x*y + xy 2 + 7 is a polynomial expression. 

iii. x- 3 + y + 7 
Sol. 

x* 2 + y + 7 is not a polynomial expression. 
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iv. 

SoL 


v. 

Sol. 


iv. 

Sol. 


5. 

i. 

Sol. 

ii. 
Sol. 


m m # 

in. 

Sol. 

iv. 

Sol. 


6 . 

i. 

Sol. 

# * 

11. 

Sol. 


* * * 
in. 

Sol. 

iv. 

Sol. 



^5 + 1 is not a polynomial expression. 

x 1 - x 2 + y - 1 

X- — x 2 + y - 1 is a polynomial expression. 

x 2 + x 2 + 5x + \ 


1 . 

x*-x 2 + 5x + 2 isa polynomial expression. 

What constants are used in the following expressions? 
7x - 6y + 3z 


Constants used are 7, -6,3 
5x 2 - 3 

Constants used are 5, -3 
8x 2 + 2y + 5 

Constants used are 8 t 2,5 
9y + 3x - 2z 

Constants used are 9, 3, -2 

Write the degrees of the polynomials given below. 
x + 1 

Degree of x + 1 is 1. 

x 2 + x 


Degree of x 2 + x is 2. 
x 3 - xy + 1 

Degree of x 3 + xy + 1 is 3. 
x 2 y 2 + x 3 + y 2 - 1 

Decree of x 2 v 2 + x 3 + v 2 -l is 2 + 2 = 4 
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7. Separate the polynomials as linear, quadratic, cubic and 
biquadratic. 

L 3% + 1 
SoL 

3x + 1 is linear polynomial 

ii. x 2 - 2 
SoL 

x 2 — 2 is quadratic polynomial 

iii. y 2 - y 
SoL 

y 2 — y is quadratic polynomial 

iv. x + y 
SoL 

x + y is linear polynomial 

v. x 3 + x 2 — 2 
SoL 

x 3 + x 2 — 2 is cubic polynomial 

vi. x 4 + x 3 + x 2 
SoL 

x 4 + x 3 + x 2 is biquadratic polynomial 
viL x 2 y 2 + xy 
SoL " 

x 2 y 2 + xy is biquadratic polynomial 
viii. x 2 + xy + 8 
SoL 

x 2 + xy + 8 is quadratic polynomial 
Operations on polynomials 
Addition of algebraic expressions 

If P(x) and QCx) are two polynomial, then their addition is 
represented as P(x) + Q(x). In order to add two or more than two 
polynomials we first write the polynomials in descending or ascending 
order and like terms each in the form of columns. Finally we add the 
coefficients of like terms. 

Example 

Add 3x 8 + 5x 2 - 4x, x 3 - 6 + 3 x 2 and 6 - x 2 - x 


3x 3 + 5x 2 — 4x + 0 
x 3 + 3x 2 + Ox — 6 
Ox 3 — x 2 - x + 6 
Sum: 4x 3 + 7x 2 — 5x + 0 




rtf* rt Txrtltrw rtl 


ir.L 


A . rr_-^ e-__ 
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Subtraction of polynomials 

The subtraction of two polynomials P and Q is represented P — Q 
or [P + (-Q)l. If the sum of two polynomials is zero then P and Q arc 
called additive inverse of each other. 

If P = -x + y and Q = ~ x - y. 

Then P + (-Q) = t-x +v) + (x-y) 

= -x + y + x - y 
= 0 

Example 

Subtract 2x* - 4x 2 + 8 - x 
From Sx 4 + x + 3x 2 + 9 

Sol. 

Arrange the terms of the polynomials in descending order. 

5x 4 + 0.x 3 + 3 k 3 + x + 9 
2x 3 - 4x 2 - x + 8 
+ + — 

5x 4 - 2x 3 + 7x 2 + 2x + 1 

So difference = 5x 4 - 2x 3 + 7x 2 + 2x 

+ 1 

Multiplication of polynomials 

: 1 

Example 

Find the product of 4x 2 and 5x s . 

Sol. - * 

(4x 2 )(5x 3 ) = 4 x 5 x x 2 x x 3 

= 20 x 2+3 
= 20x5 

Note:- Base are same and are being multiplied, exponents are added. 
Example. 

Find the product of 8x 2 + x + 4 and 3x 2 - 5x + 7. 

Sol. (8x 2 + x + 4)(3x 2 - 5x + 7) 

= 8x 2 (3x 2 - 5x + 7)+ x(3x 2 - 6x + 7) +4 (3x 2 - 5x + 7) 

= 24x 4 - 40x 3 + 56x 2 + 3x 3 - 5x 2 + 7x + 12x 2 - 20x + 28 
= 24x 4 - 40x 3 + 3x 3 + 56x 2 - 5x 2 + 12x 2 + 7x - 20x + 28 
= 24x 4 - 37x 3 + 63x 2 - 13x + 28 
Division of polynomials 

. • !___r___ 
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Sol. 


Divide x 3 - 2x + 4 by x + 2 


x+ 2 


x 2 - 2x + 2 


x 3 - 2x + 4 

x 3 + 2x i. 2 


- 2x 2 - 2x + 4 

- 2x 2 - 4x 

4- 4- _ 

2x + 4 
2x + 4 



Exercise 5.2 

i. ' 1 + 2x + 3x 2 , 3x - 4 - 2x 2 , x 2 - 5x + 4 

Sol. 

Rearrange the terms of polynomials in descending order. 

3x 2 4- 2x + 1 
—2x 2 4- 3x — 4 
1.x 2 — 5x + 4 

Sum: 2x 2 4- 1 Ans. 


ii. a 3 4- 2a 2 - 6a 4- 7, a 3 4* 2a 4- 6, 2a 3 4- 2a - a 2 - 8 
. Sol. 


l.a 3 4- 2a 2 — 6a 4- 7 
l.a 3 + Oa 2 4- 2a 4- 5 
2a 3 — a 2 4- 2a — 8 

Sum: 4a 3 4- a 2 - 2a 4- 4 Ans. 

iii. a 3 -2a 2 b 4- b 3 , 4a 3 4- 2ab 2 4- Ga 2 b, 2b 3 - 5a 3 - 4a 3 b 

a 3 — 2a 2 b 4- O.ab 2 4- b 3 
4a 3 4- 6a 2 b 4- 2ab 2 

-5a 3 _ 4- 2b 3 - 4a 3 b 

Sum: Oa 3 4- 4a 2 b 4- 2ab2 4- 3b 3 — 4a 3 b Ans, 

OR 

A ^ -1-L . A ~ * O « _l O W3 A « 
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2. Subtract P from Q when, 

i. P = 3X 4 + 5x 3 + 2x 2 - x ; Q = 4x 4 + 2x 2 + x 3 - x + 1 
Sol. 

P = 3X 4 + 5x 3 + 2x- - x 
Q = 4x 4 + 2x 2 +X 3 - x + 1 
We find Q-P as 

3x 4 + 5x 3 + 2x : - x 
4x* + x 3 + 2x* — x + 1 





P-Q: 

x 4 - 4x 3 +1 

-1 



ii. 

P = 2x 

+ 3y - 4z - 1 ; 

Q 

s2y + 3x- 

* 4z + 1 

Sol. 







P = 2x 

+ 3y - 4z - 1 





Q = 2y 

+ 3x - 4z + 1 






2x + 3y - 4z - 1 




-m 


3x * 2v - 4z + 1 



-* • * ■- 

1 

?-Q 

x - v -2 

Ans. 


’V f 

• * • 

Ill. 

P = a 3 

+ 2a 2 b + Sab 2 + b 3 

* 

t 

Q = a 3 ■ 

- 3a 2 b + 3ab 2 - b 3 

SoL 







P = a 2 

+ 2a 2 b + Sab 2 + b 3 





Q = a J 

- 33% + Sab 2 - b 3 


■ 




a 3 - 3a% + Sab 2 - 

b 3 

. 

- 



a 3 *2a 2 bs:3ab 2 - 

b 3 


^ . 


- 

-5a2b 

2b 3 

Ans. 



3. Find the value of x - 2y + 3z where x = 2a 2 - a 3 + 3a + 4 f 
y = 2a 3 - 3a* + 2 - 2a and z = a 4 + 3a 3 - 6 - 5a 2 
Sol. x = 2a 2 - a 3 + 3a + 4 
y = 2a 3 - 3a 2 + 2 - 2a 
z = a 4 * 3a 3 - 6 - 5a 2 
x — 2y t Jz = ? 
x - 2y * 3z 

= 2a 2 - a 3 3a + 4 — 2 (2a 3 — 3a 2 + 2 — 2a) + 3 fa 4 + 3a 3 — 6 - 5a 2 ) 
st 2a 2 - a 2 + 3a •+• 4 - 4a 2 + 6a 2 — 4 + 4a + 3a 4 + 9a 3 — 18 — 15a 2 
= 3a 4 — a 3 — 4a 3 + Sa 3 + 2a 2 ■+■ 6a 2 — 15a 2 + 3a + 4a + 4 — 4 — 18 

_ '7-, *?_ ic a _ 
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5. 


As 


"• SkZLff. ;ri o, r; 0 .”»% ;,b " p”W«:r 

Sol. Sum of two polynomials — x 2 + 2x > 

First polynomials 


Second polynomials 


- x 2 - 2xy + 3 

= sum - l Bt polynomial 

- X 2 + 2x-y 2 -< x2 - 2x y + 3) 

- x 2 + 2x - y 2 - X 2 + 2xy - 3 


= x 


•2 _x 2 + 2x — y 2 + 2xy - 3 


Second polynomial — 

Subtract 4x + 6 - 2x 2 from the sum of x 3 + x 2 - 2x and 2x^ + 

Sv - 7 


= 2x - y 2 + 2xy - 3 


3x — 7. 

Sol. First we add x 3 + x 2 — 2x and 2x 3 + 3x — 7 


1 .x 3 + x 2 — 2x 
2x 3 + 3x — 7 

Sum: 3x 3 + x 2 + x — 7 Ans. 

Now subtract 4x + 6 — 2x 2 from 3x 3 + x 2 + x — 7 
As 

Difference: 3x 3 + x 2 + x — 7 — (4x 6 — 2x 2 ) 

= 3x 3 + x 2 + x - 7 - 4x - 6 + 2x 2 
= 3x 3 + x 2 + 2x 2 + x — 4x — 7 — 6 
= 3x 3 + 3x 2 — 3x — 13 Ans. 

6. Find tbe product of the following polynomials. 

i. (x + 3)(x 2 -3x + 9) 

Sol. 

(x + 3)(x 2 — 3x + 9) 

- x(x 2 — 3x + 9) + 3 (x 2 — 3x + 9) 

= x 3 - 3x 2 + 9x + 3x 2 — 9x + 27 
= x 3 - 3x 2 + 3x 2 + 9x — 9x + 27 

* 

= x 3 + 27 Ans. 

ii. (3x 2 - 7x + 5)(4x 2 - 2x + 1) 

Sol. 

(3x 2 - 7x + 5)(4x 2 — 2x + 1) 

- 3x2<4x 2 - 2x + 1) —7x (4x 2 - 2x + 1) + 5 ( 4x 2 - 2x + 1) 
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= I2x* - 6 x s - 28x* 4 3x s 4 I4v 5 4 20x« - 7x - lOx 4 5 
= 12x 4 - Six* 4 17x4 5 An«s 

in. (n 4 b 4 cHn* 4 b* 4C 1 - ah - be - on) 

Sol. 

(a 4 b ♦ cVa : 4 b : * c 2 - ah - be - ca' 

ss aifl ; ♦ b : 4 c* - ab — be - ca' 4 b ta 2 ♦ b : t c 3 - ab — be — ca) + c 
ta 2 b 2 4 c 2 - ab - be - ca) 

= a ! - ab 2 hk * 1 - a ; b - abc - ca ; ♦ a : b 4 b r * + be 2 - ab 2 - b ’c - abc 
4 a =c * b 2 * 4 c 5 - abc - K- - c*‘a 

* a 2 4 b 5 4 0 s - Sabv An*. 

7. If T = x 5 - >*i Q = v 1 xz and R = z 1 - xy, then find PQ, QR> 
PR and PQR- 

Sol. 

P = x : - yz 
Q = y 2 -xx 
K = z z - xy 
PQ = tx'-«^V=-X2> 

= x-,y 2 - xz) -yz u- - xz) 

= x-y 2 - x^z - yz~ 4 xyz 2 
QR = (j* - xzXz* - xy) 

= vnz : - xy) — xz iz 1 - xy) 

= y* 2 : - xy 2 - xz 2 4 x^yz 
PR = (x* - yzXz 2 - xy) 

= x-z z - xy) - vz (z 2 - xy) 

= x-z- - x 5 )’ — yz 2 4 xyH 
PQR = fx-y 2 - x*z - yz 3 4 xyz 2 Xz 2 - xy) 

= x 2 y*(z 2 - xy) -x^z 2 - xy) - yz 3 (z 2 - xy) 4 xyz 2 (z 2 - xy) 

= - x - y : z 2 - x 3 }’ 3 - x 3 z 3 4 x 4 yz - yz 5 4 xy 2 z 3 4 xyz 4 - -# 2 y 2 ® 2 ' 

= x*yz 4 x>-*z 4 xyz 4 - x 3 y 3 - x 3 z 3 - y 3 z 3 
= xyz<x 3 4 y 3 4 z 3 ) - (xSy 3 4 x 3 z 3 4 y 3 z 3 ) 
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H. Simplify: 
i. (x 2 + x -fl) + (x-2) 

Sol. 

x + 3 

x* + x - 6 

x 2 - 2x 
+ 

3x^6" 

3x-6 
— + 


So, 

(x 2 + x - 6) + (x - 2) = x + 3 Ans. 
ii. (x 3 -19x-3) + (x + 3) 

Sol. 

(x 3 - 19x - 30) + (x + 3) = ? 


(x 2 + x - G) + (x - 2) = ? 

x - 2 


x 2 —- 3x — 10 


x + 3 


x 3 - 19x + 30 
x 3 + 3x 2 


- 3x2 _ i9x + 30 

- 3x 2 - 9x • 


- lOx - 30 

- lOx - 30 


So (x 3 - 19x - 30) + (x + 3) = x 2 - 3x - 10 Ans. 
iii. (x 5 - y 5 ) + (x - y) 

Sol. (x 5 - y 5 ) + (x - y) = ? 

x 4 — x 3 y + X‘V~ xv 3 + v 4 

x-y I_ 


x 5 - y 3 


— x 4 v 


x 4 v - y a 
x 4 y — x 3 y 3 


X 3y2 \-o 


x 2 }* 3 


- xy 


XV 


— VO 


XV 


— V s 


So 


, (x 5 - y 5 ) + (X - y) = * 4 + * 5 y + x V + + / 
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Sol. 


(x 3 + x 2 - 14x - 2-1) + (x - 2) = ? 
_x 2 -x- 12 

x + 2 


x 3 + x s - 14x - 24 
x 3 + 2x 2 


- x 2 - 14x - 24 

— x 2 — 2x 
+ + 

-12x-24 

- 12x - 24 


So, 

(x 3 + x 2 - 14x - 24) (x + 2) = x 2 - x - 12 

v. (16a 5 + 4a 3 - 4a 2 + 3a - 1) + (4a 2 - 2a + 1) 
Sol. 

(16a 5 + 4a 3 - 4a 2 + 3a - 1) - (4a 2 - 2a + 1) = ? 

4x 3 + 2a 2 + a — 1 

4a 2 - 2a + 1 


16a 5 + 4a 3 — 4a 2 + 3a — 1 
16a 5 + 4a 3 -8a 4 

— + 


8a 4 -4a 2 + 3a - 1 
8a 4 +-2a 2 - 4a 3 

— + 


4a 3 - 6a 2 +3a-l 
4a 3 — 2a 2 + a 
—“ + — 


So, 


- 4a 2 + 2a - 1 
-4a 2 + 2a - 1 

- - + 


(16a 5 + 4a 3 - 4a 2 + 3a - 1) + (4a 2 - 2a + 1) = 4a 3 + 2a 2 + a ■ 
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vi. (x* - 3 x* y 2 + y*) + (x 2 + xy - y 2 ) 
Sol. 


(x 4 - 3 x 2 y 2 + y 4 ) + (x 2 + xy - y 2 ) = ? 

x 2 - xy - y 2 

x 2 + Xy — y 2 x 4 — 3x 2 y 2 + y 4 

x 4 — x 2 y 2 + x 3 y 

_ + _ 


— x 3 y — 2x 2 y 2 + y 4 

— x 3 y - x 2 y 2 + xy 3 
+ + - 

- x 2 y 2 - xy 3 + y 4 

— x 2 y 2 - xy 3 + y 4 
+ + — 


So, 

9. 

Sol. 


(x 4 — 3x 2 y 2 ) -5- (x 2 + xy — y 2 ) = x 2 — xy — y 2 Ans. 

What should be added to 4x 3 — 10x 2 + 12x + 6 so that it 
becomes exactly divisible by 2x 1? 

We simply divide 4x 3 — 10x 2 + 12x + 6 by 2x + 1. 

2x 2 — 6x + 9 


2x+ 1 


4x 3 - 10x 2 + 12x + 6 
4x 3 +2x 2 


- 12x 2 + 12x + 6 

- 12x 2 — 6x 


18x + 6 
18x + 9 


'_ -3 

So we shall add 3. 
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Sol. 


polynomial is 3y 2 - 4y - 1, then find the other polynomial. 
Product of two polynomials = 6y 3 - lly 2 + 6y - 1 
1 st polynomial = 3y 2 - 4y + 1 

2*“* polynomial = (6y 3 - lly 2 + 6y — 1) + (3y 2 — 4y + 1) 

2y- 1 


3y3 _ 4y + l 


6y 3 - lly 2 + 6y - 1 
6y 3 - 8y 2 + 2y 
+ _ 

- 3y 2 + 4y - 1 


- 3y 2 + 4y - 1 


+ - + 


So 2 nd polynomial = 2y - 1 

11. For what value of p the polynomial 3x 3 - 7x 2 - 9x + p 
becomes exactly divisible by x - 3? 

Sol. 

3x 2 + 2x ~ 3 

x-3 


3x 3 - 7x2 - 9x + P 
3x 3 - 9x 2 
' + 


2x 2 - 9x + P 
2x 2 - 6x 
+ 


- 3x + P 
-3x + 9 
+ 


P-9 


When a polynomial is exactly divisible by other, then remainder 
is zero. So 


P ~ 9 = 0 
P = 9 Ans. 
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(Review Exercise 5j 

X. Four options are given below each Statement. Encircle 
the correct one. 

* 

i. 4x + 2y + 3z is an algebraic 

a. expression b. equation 

c. inequality d. symbol 

ii. The alphabet which can assume different values is 

called_. 

a. constant b. variable 

c. term d. number 

iii. In 2x — 3y + 4z, there are_variables. 

a. 2 b. 3 c. 4 d. 5 

iv. To represent variable we use. 

a. constants ' b. numbers 

c. alphabets d. literals 

v. An algebraic expression can contain_. 

a. numbers, variables and operations 

b. number and operations 

c. variables only d. operations only 

vi. 2x~ 2 is_. 

a. a polynomial b. not a polynomials 

c. a constant term d. an inequality 

vii. In 3x 2 + 2x -1, the degree of the polynomial is _ . 

a. 1 b. 2 • c. 3 d. 4 

viii. In a polynomial the number multiplied with the variable 

is called a_. 

a. number b. coefficient c. index d. constant 

ix. polynomial 3y 2 is: 

a. linear b. quadratic c. cubic d. quadratic 

x. Biquadratic algebraic expression is a polynomial of 

degree_. 

a. . one b. two c. three d. four 
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L 

a 

it 

b 

■ ♦ • 
at 

b 

iv. 

c 

v. 

a 

i 

' 

VL 

b 

vii. 

b 

viii. 

b 

LX. 

b 

X. 

d 

* 


2. Indicate polynomial and their degree in the following 
table. 


Algebraic 

Expression 

Polynomial j 

Degree of 
polynomial 

1 

23 - 1.2x 



“j 

' K ; - 5k~ : - 6 j 

P " " ^ { 


j iii 

: j 



iv i 

! i 

_ 6 

2 C 4 -OD*“ 
i 


I 

__1 


! 

Algebraic 

Expression 

Polvnomial 

m 

Degree of 
polynomial 

i 

2.3- 1.2x 

1 

1 - 11 

k 

| K 1 - 5k-: . 6 | 

Hot a pclyo a mi a! 

1 J 

ui 

I 

1 

Constant 

1 * 

i tv 

2r*-5^-= | 

Yes, biquadratic 

4 


Find the sum of the following polynomials. 


L 2a ♦ 3b + c, 3b - b - c, 4b ♦ 5c, -2a ♦ 3c and - b + c 
SoL 

2a » 3b - e, 3b - b - c, 4h ♦ 5c. -2a ♦ 3c and - b + c 
Sum = 2a - 2b - c - 3a — b - c - 4b “• 5c - (-2a - 3c) * (-b *■ c) 
- 2a - 3b - c - 2a - b -c - 4b - 5c - 2a - 3c - b - c 
= 2a -3a-2a-3b — b-4b — b-c—c-5c~3c~c 
= 3a ♦ 5b 9c Ana. 

ii. Cfz * 3y- - 5x* # -z - 2y* - 4x 3 f z - x 3 and - 2z + 3y s 
SoL 

♦ 3 y 2 - 5x\ -z - 2y 2 - 4x J , z - x 1 and - 2z ♦ 3y 2 
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/V -»■ » ^ i i u om 

Sum = Sz — 3y- — ox’ + i ~x —2y~ — 4x'> — z — X' f— 2z * 3y• ? 

= 9z * 3y 2 - 5x 2 - z - 2y 2 - 4x* + z - x 3 - 2z * 3y 2 

= — 10x" + 4y~ + 7z Ans. 

4. Solve: 

i. (-2x 2 + 5y 2 - 3z 2 ) - (5x 2 - 3y 2 - 6z 2 ) 

Sol. 

<-2x 2 + 5y 2 - 3z 2 ) - (5x 2 - 3y 2 - 6z 2 ) 

= —2x- * 5y 2 — 3z 2 — 5x 2 * 3y 2 6z 2 

= -2x* — 5x z + 5y 2 * 3y 2 - 3z 2 6z 2 

= -7x 2 + Sy 2 ■+■ 3z 2 

ii. <6x* + x 2 - 2G> - (9 + 3x 2 - 5x 3 ) 

Sol. 

(6x 2 + x 2 - 26) - (9 ♦ 3x 2 - 5x 3 ) 

= 6x 3 + x 2 - 26 — 9 - 3x 2 -*■ 5x 5 
= 6x 3 + 5x 2 x 2 — 3x 2 — 26 - 9 
= llx 2 - 2x 2 — 35 
ill. (y* — 5)(—y* + 5) 

Sol. 

(y2_5X_y2 + 5) 

= y 2 (-y 2 + 5) - 5(- y 2 - 5) 

= — y* + 5y 2 + 5y 2 25 

= -y* + 10y 2 * 25 
iv. (3a +• 2b)(4a 2 — 7b + 5) 

SoL 

(3a + 2bX4a 2 - 7b - 5) 

= 3a(4a 2 -To *5)* 2&4a 2 -7b* 5) 

— 12a 3 — 2 lab 15a * 5a*b — 14b 2 + 10b 

- i2a 3 * Sa 2 b - 21ab 15a - 14b 2 - 10b 
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v. (x 4 + x - 2) + (x- 1) 

Sol. 

(x 4 + x - 2) + (x - 1) 

X s + xl+_XjtA. 



2x - 2 
2x - 2 
+ 


So, 


(x 4 + x — 2) + (x -1) = x 3 + x 2 + x + 2 Ans. 
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imiiltanaous Equation 


Basic Algebraic Formulae 

♦ (a + b) 2 = a 2 + 2ab + b 2 
Example 

Evaluate (103) 2 by using formula. 

Sol. 

(103) 2 =(100 + 3)2 

= (100)2 + 2(100 x 3) + (3)2 
= 10000 + 600 + 9 
= 10609 

• (a - b) 2 = a 2 - 2ab + b 2 
Example 

Evaluate (93) 2 by using formula. 

Sol. 

(93)2 - (ioo - 7)2 

= (100)2 _ 2(100 x 7) + (7)2 
= 10000 - 1400 + 49 
= 8649 

Example 

Find the value of x 2 + — and x 4 + 37 When x - 

x* X 4 

Sol. 



Squaring both sides 
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X‘ - 


VS. V\ 


= 4 


X' - 


--2 = 4 
x* 


— - « 
X*- 4 - 


X 

AiT- 


-r^ = e 


V 

(x- 
x< 
x* 
r« 


x- 

ir. squaring both sides ' 

if 

-i- _ c* 

- , =0* 

S' 

;t\ fif 

9-vj _ _ _ Q~ 

*-~-.X‘ — _*.* -O 0 

vx*; vs-> 

:-5=s5 
^ = 35-2 

■£-» 


Exercise 6.1 

Solve the following questions by using formulae. 
1. Evaluate square of each of the following. 

L 53 
SoL 

(S3) 2 = (50 - 3P 

(a*bj* =a 2 -2ab-b2 
(50 - 3r = (50F + 2(50 x 3) + 32 
= 2500 - 300 + 9 
(53r = 2S09 

ii 77 
SoL 

(77? = (70 r 7? 

Formula 

(a -b) 2 = a 2 - 2ab + b 2 
(70 - 7 ? = (70) 2 + 2(70 x7) + (7)2 
= 4900 - 980 - 49 

/*7*n# - "coo 
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509 


111 . 

Sol. 

(509) 2 = (500 + 9)2 

Formula 

(a + b) 2 = a 2 + 2ab + b 2 
(500 + 9)2 = (500F + 2(500 x9) + (9F 
= 250000 + 9000 + 81 
= 2590S1 


(509)2 

iv. 1006 
Sol. 

(1006)2 

Formula 

(a + b) 2 
(1000 + 6)2 


= (1000 + 6)2 


b 2 


(1006)2 


= a 2 + 2ab 

= (lOOO) 2 + 2(1000 x 6) + (6)2 . 
= 1000000 + 12000 + 36 
= 1012036 
2. Evaluate each of the following: 

i. (57) 2 
Sol. 

(57)2 = (60 - 3F 
Formula 

(a - b) 2 = a 2 - 2ab + b 2 
(60 - 3)2 = (60)2 - 2(60 x 3) + (3)2 
= 3600 - 360 + 9 
(57)2 = 3249 

ii. (95) 2 
Sol. 

OS) 2 =(100-5)2 
Formula 

(a - b) 2 = a 2 - 2ab + b 2 

(100 - S) 2 = (100) 2 - 2(100 x 5) + (o) 2 
= 10000 - 1000 + 25 
(95)2 = 9025 

in. (598)2 
Sol. 

(598)2 = (600 - 2)2 
Formula 

(a - b) 2 = a 2 - 2ab + b 2 
(600 - 2)= = (600)= - 2(600 x 2) + (2)= 

= 360000 - 2400 + 4 
(598)2 = 357604 
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iv.“ (1997> ! 

SOl ‘ (1997) 2 = (2000 -3 ) 2 


3. 

* 

1 . 

Sol. 


Formula , 

( 1997) 2 = 3988009 

Evaluate: 

46 x 54 


46 x 54 = (50 - 4 ) x (50 + 4) 


Formula 

(a - b) (a + b) = a 2 - b 2 

So 46 x 54 = (50 - 4 ) x (50 + 4) 
= (50) 2 -(4) 2 
= 2500 -16 
= 2484 


ii. 197 x 203 
Sol. 

197 x 203 * (200 - 3 ) x (200 + 3) 
Formula 

(a-b) (a + b) = a 2 - b 2 

197 x 203 = (200 - 3) x (200 + 3) 

= (200)2 - (3 ) 2 
= 40000 - 9 
= 39991 

ill. 999 x 1001 
Sol. 

999 x 1001 = (1000 - 1) x (1000 + 1) 
Formula 

(a - b) (a + b) = a 2 - b 2 

999 x 1001 a (1000 - 1)2 - (1000 + 1)2 
= (lOOO) 2 - (1)2 
= 1000000 - 1 
= 999999 

iv. 0.96 x 1.04 
Sol. 


0.96 x 
Formula 
(a-b) 
0.96 x 


1.04 * (1 - 0.04) x (1 + 0.04) 

(a + b) = a 2 - b 2 
1 04 =(1-0.04) (1 + 0.04) 
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IU 


2&THS r th 

I ( , 1)2 ~ (0.04)2 
~ 1 '- 0.0016 


4. i. 
Sol. 


= 0.9984 

Find the value of X 2.i u l 

+ x 2 * w hen x + — 


x +~ = 7 
x 1 


x2+ Jj = ? 

Squaring both sides 


(**ir- 


(7)2 


X 2 + 2(x) 




49 


ii. 

Sol. 


x 2 +^ + 2 = 49 
x 2 + ^ = 49 - 2 
* 2 + * =47 

m 

Find the value of x* + ~, when x-- 


x 2 +? = ? 


9 


ill. 

Sol. 


x-j=3 . 

Squaring both sides 

( x ~xj = (3 > a 

™e)*er- 

x 2 + 4-2 = 9 

Jm 

x 2 + ^ = 9 + 2 
x 2 + ^5 = 11 

- . 1 , 1 
Find the value of x 4 + ^, when x - - 


x -x =1 


X 4 + X 4 = ? 
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Factorization, SimultaneoUSJ^^=^4^Ns 


Squaring both sides 


(*-x) ' 


(l ) 2 


* 2 -2<*>(xMx) =1 

\2 ^ “U — 2 = 1 
X X 2 

* 1 

x 2 + -^ = 2 + 1 

X- * 

, i_, 

X * X 2 " 3 

Again squaring both sides. 

( x2+ ^) =32 

(x^ + 2(x2)g) + (^J = 9 

x * + 2+ ^ = 9 
x < + ^ = 9-2' 

x ‘ + ? = 7 - - : ■ ■ • ■ 

Factorization 

Factors of an expression are the expressions whose product is the 
given expression. 

The process of expressing the given expressions as a product of 
its factors is called “factorization or factorizing”. 

Ka + Kb + Kc 

Example 

Factorize 2x - 4y + 6 z. 

Sol. 

2x - 4y + 6z 

2 is a common factor. So 
= 2(x - 2y + 3z) 


Exercise 6.2 


Factorize the following: 
1. 3x - 9y 
Sol. 

3y — Qv — 3 I'y — 
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- 

Sol. 

xy + xz = x(y + z) 

(*.' x is a common factor) 

3. Gab - 14ac 
Sol. 

6 ab - 14ac = 2a(3b - 7c) 

(Y 2a is a common factor) 

4. 3m 3 np — 6m 2 n 

Sol. # . 

3m 3 np - 6m 2 n 
= 3m 2 n (mp - 2) 

(Y 3m 2 n is a common factor) 

5. 30x 3 - 45xy 
Sol. 

3Ox 3 - 45xy = 15x(2x 2 - 3y) 
(Y 15x is a common factor) 

6. 17x 2 y 2 - 51 
Sol. 

17x 2 y 2 - 51 = 17(x 2 y 2 - 3) 

(Y 17 is a common factor) 

7. 4x 3 + 3x 2 + 2x 
Sol. 

4 x 3 + 3x 2 + 2x 
= x(4x 2 + 3x + 2) 

(Y x is common factor) 

8. 2p 2 - 4p 3 + 8p 

Sol. 

2p 2 — 4p 3 + 8p 
= 2p(p - 2p 2 + 4) 

(*.* 2p is a common factor) 

9. x 3 y - x 2 y + xy 2 
Sol. 

x 3 y - x 2 y + xy 2 
= xy(x 2 + xy + y) 

xy is a common factor) 
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Sol. 


11 . 

Sol. 


12 . 

Sol. 


ia. 

Sol. 


14. 

SoL 


15. 

SoL 


7x«- + 

= 7x<x* - 2xy + 3> J ) 

(’.* 7x is a common factor) 

x *yS 2 l - 2X)1* * xy* 

x : y : z : - 2xyi- + xyi 
= xyz (xyi * 2r ♦ 1^ 

(Y xyz is a common factor* 
4xV a - Sxy ♦ 4xy* 

4x-S' : - Sxy * 4XV 3 
= 4xy\x : y - 2 + y-) 

(7 4xy is a common factor) 

xj* 4 - Sij J - 6xy 2 

ay* 4 - Sxy 3 - 6xv* 

= xyny 2 - 3y - 6) 

xy 3 is a ccmmcn factor) 

x : y : z t x : yz 2 t i\ : z ! 

x : y-r - x-yz= * xy-z 2 
= xyz (xy *xz*yz) 

(V xyz is a common factor) 

T7x 2 y - 33xy 2 - 55x*y 2 


77x2y - 33xy 3 - 55x-y 2 
= llxy{7x-3y-5xy) 

(V llxy is a common factor) 

16. 5x 5 + lOx 4 + 15x s 

Sol. 


5x 5 + lOx 4 + 15 x 3 
= oxHx* * 2x + 3) 


(V 5x 3 is a common factor) 

FacU,nzationoftobeac + ad + bc + 

go] Factorize :3x + cx + 3c + c * 


3x + cx + 3c + c 2 
~ x (3 + c) + c(3 + c) 
= (3 + c) (x + c) 
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Exercise 6.3 


Factorize the following: 

1. ax - by + bx - ay 
Sol. 


ax - by + bx - ay 
Rearranging the terms. 
= ax - ay + bx — by 
= a(x - y) + b(x - y) 

= (x - y) (a + b) 

2. 2ab — 6bc — a + 3c 


Sol. 


2ab — 6bc - a + 3c 
= 2b(a - 3c) - l(a - 3c) 
= (a- 3c) (2b - 1) 

3. x 2 + 2x - 3x - 6 
Sol. 


x 2 + 2x - 3x - 6 


= x(x + 2) — 3(x + 2) 
= (x + 2) (x - 3) 

4. x 2 + 5x — 2x — 10 
Sol. 

x 2 + 5x — 2x - 10 
= x(x + 5) - 2(x + 5) 
= (x + 5) (x - 2) 

5. x 2 — 7x + 2x — 14 
Sol. 

x 2 - 7x + 2x - 14 
= x(x - 7) + 2(x - 7) 
= (x - 7) (x + 2) 

6. x 2 + 3x - 4x - 12 
Sol. 

x 2 + 3x - 4x - 12 
= x(x + 3) — 4(x + 3) 
= (x + 3) (x - 4) 

7. y 3 — 9y + 3y — 27 
Sol. 

y- — 9y + 3y - 27 
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ft 

Sol. 


ft 


.yr-s>'0^' 

x f - s* - 4x ♦ 5w 


*.$*- 4 ** 3 * 

* V X - $Hx ~ 

x* - 7x - S* ^ ^ 


Sot. 


lft. 


X 2 - 7x - S* ^ ^ _ 
a MX — 7^ “ ft* — * 1 
= ix - 7Hx - 5' 

X s - l$x-2x + ^ 


Sol. 


11 . 

Sol. 


X s - iSx - 2x ■*■ 26 
= Mx- lSt-^x-13) 
= vx - lo' x - 2> 

alx-y)-b(x-y> 


au - yl - txx - y) 

= vx - y> (a - bl 

12 . vty - a) - b (y - al 
Sol. 


y(y - a) - b (y - a) 

= ty - a) (y - b) 

IS. a s (pq - rsl + b* (pq - rs) 
Sol. 


a 2 (pq - rs) + b 2 (pq - rs) 

= (pq - rsl (a 2 + b 2 ) 

14. ab (x + y) + cd (x + y) 

Sol. 

ab (x •*• y) * cd (x + y) 

= (* •+ y) ub + cd) 

Factorization of Type a 2 ± 2ab + b 2 
Example 1 

Factorize 16x 2 - 64x + 64 
Sol. - 

16x ' ~ 64 x + 64 = 16(x 2 ~ 4x + 4) 

. (. 16 is common factor) 
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* 16 IX- - 200 (2) + 2-) 

, = UUx - 2)3 

(V a® - 2ab + b* = (a - b * 1 2 )] 

Example 2 

Factorize 8x 3 4 y + 8x 2 y 3 + 2xy« 

Sol. 

8x\v + Sx-Y- + 2xy* = 2xy(4x* + 4xy + v 2 ) 

= 2xy ((2x> 3 + 2(2x) (y) + v 2 ) 

, = 2xy 02x + y) 2 

0/ a- + 2ab + b- = (a ♦ b> 2 ) 

Exercise 6.4 


Factorize: 

1. x® + 14x + -49 
Sol. 

x 3 + 14x + 49 
= (x) 2 + 2(x) (7) + (7F 
= (x + 7)- 

(Y a 2 + 2ab + b* = (a + b) 2 ] 

2. 9a 3 + 12ab + 4b a 
Sol. , 

9a 2 + 12ab +■ 4b 2 
= (3a) 2 + 2(,3a)(2b) + (2b) 2 
* = (3a + 2b) 2 

l'.* a 2 + 2nb + b 2 = (a + b) 2 ] 

3. 16 + 24n + 9a 3 
Sol. 

16 + 24a + 9a 2 
= (4) 2 + 2(4K3a) + (3a) 2 
= (4 + 3a) 2 

[*.* a 2 + 2ab + b 2 = (a + b) 2 ] 

4. 25x 2 + 80xy + 64y 2 
Sol. 

25x 2 + SOxy + 64y 2 
= (5x) 2 + 2(5x)(8y) + (SvV 
= (5x + Sy) 2 

l*.* a 2 + 2ab + b 2 = (a + b) 2 l 
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^ 7a^+84a*T25 2 

Sol. 

7a 4 + 84a 2 + 252 
= 7<a 4 + 12a 2 + 36) 

= 7((a 2 ) 2 + 2(a 2 K6) + && 

= 7(a 2 + 6)2 

[7 a 2 + 2ab + b 2 = (a + W 3 ) 

6. 4a* + 120a+ 900 

Sol. 

4a 2 + 120a + 900 
= 4 (a 2 + 30a + 225) 

= 4((a) 2 + 2(aX15) + (15) 2 ) 

= 4(a + 15F 

['.* a 2 + 2ab + b 2 = (a + b) 2 ] 

7. x 2 - 34x + 289 
Sol. 

x 2 - 34x + 289 
= (x) 2 - 2(x)(17) + (17) 2 
= (x - 17) 2 

[V a 2 -2ab + b 2 = (a-b) 2 l 
. 8. 49x 2 - 84x + 36 

Sol. 

49x 2 - 84x + 36 
= (7x) 2 - 2(7x)(6) + (6F 
= (7x - 6) 2 

(V a 2 - 2ab + b 2 = (a - b) 2 l 

9. x 2 - 18xy + 81y 2 
Sol. 

x 2 - 18xy + 81y 2 
= (x) 2 - 2(x)(9y) + (9 y )2 

= (X - 9y)2 

l'.* a 2 - 2ab + b 2 = ( a - b) 2 l 

10. a 4 -26a 2 + 169 
Sol. 

a 4 - 26a 2 +* 169 

= (a 2 ) 2 -2(a 2 )(13) + (i3)2 
= (a 2 - 13) 2 

[ a 2 - 2ab + b 2 = (a - htei 
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n* **»-o'ta t oiJJ 

Sol. 

2a 2 - 64a + 512 
= 2(a 2 - 32a + 256) 

= 2(a 2 - 2(a)(16) + ( 16 ) 2 } 

= 2(a - 16)2 

[ • 3* ~ 2ab + b 2 = (a - b) 2 J 

12. 1 — 6a 2 b 2 c + 9a 4 b 4 e 2 
Sol. 

1 - 6a 2 b 2 c + 9a 4 b 4 c 2 

= (l) 2 - 2(l)(a 2 b 2 c) + (3a 2 b 2 c) 2 
= (1 - 3a 2 b 2 c) 2 

[*.' a 2 - 2ab + b 2 = (a - b) 2 ] 

13. 4X 4 + 20x 3 yz + 25x 2 y 2 z 2 
Sol. 

4x 4 + 20x 3 yz + 25x 2 y 2 z 2 
= x 2 (4x 2 + 20xyz + 25y 2 z 2 ) 

= x 2 ((2x) 2 + 2(2x)(5yz) + (5yz) 2 ) 
• = x 2 (2x + 5yz) 2 
[’.* a 2 + 2ab + b 2 = (a + b) 2 ] 

, 9 4 

14 * ie x2 + x y + 9y 2 
Sol. 

9 „ 4 

lgx 2 + xy + gy 2 
= (fx) +2(fx)(fy) + (|yJ 

(3 2 Y 

= U x+ 3yJ 

[V a 2 + 2ab + b 2 s (a + b) 2 ) 

49 64 

15. ^x 2 -2xy + i gy 2 

Sol. 

49 * „ 64 0 

64 x2 - 2x y + 49y 2 

” (s x ) “ 2 (s x ) (f y) + (f y) 
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• =ii*-T y ; 

r.a>-2ab + b» = (»-b)»l 

a 5 . 2ac c^v 1 
16 * b* x bd x> + d* 

Sol, 



[*; a--2ab*lP = ta-bH 

17. 16x«-16i 3 + 4x 4 
SoL 

16s 6 - 16x s + 4x* 

= 4xM4x 2 -4x + l) 

= 4s 4 ((2x) 2 - 2(2xXl) + (l) 2 ) 

= 4x* (2X-1P 

(V a 2 - 2ab + b 2 = (a - b) 2 ] 

18. a 4 b 4 x ! - 2a : b 2 c 2 d 2 xy + c 4 d 4 y 2 
SoL 

a 4 b 4 x 2 - ^b^c^xy + c 4 d 4 y 2 
= (a 2 b s x) 2 - 2(a 2 b 2 xXc 2 d 2 y) + (cM 2 y )2 
= (a 2 b 2 x-c 2 d 2 >-)2 

[V a 2 - 2ab + b 2 = (a - b) 2 ] 

Factorization of Type a 2 - b 2 
Example 

25x*- 64 
SoL 

25x 2 -64 = (5xP - (8)2 

= (5x + 8) (5x - 8) 

V a 2 -b 2 = (a +b)(a -b) 

Example 

Factorize 16y 2 b - 8lbx 2 
SoL 

16y 2 b - 81bx 2 
= b(16y 2 - 81 2 ) 
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= b((4y)2 - (9 x)2) 

= b(4y + 9x) (4y - 9x) 

[“-* a 2 - b 2 = (a + b) (a - b» 

Example 6 

Use formula to evaluate (6*7)~ 

Sol. 


(323) 2 


(677)2 - (323) 2 
= (677 + 323) (677 - 323) 

[ V a2 - b 2 = (a + b) (a - b)] 

=(1000)(354) 

= 354000 
Example 

0.987 x 0.987 - 0.643 x 0.643 

0.987 + 0.643 

Sol. 

0.987 x 0,987 - 0.643 x 0.643 

0.987 + 0.643 
_ (0.987)2 - (o,643) 2 

“ 0.987 + 0.643 . 

(0.987 + 0.643) (0.987 - 0.643) 
“ • (0.987 + 0.643) 

= 0.987 - 0.643 
= 0.344 


Exercise 6.5 


Factorize the following expressions: 

1. 9 — x 2 
Sol. 

9 - x 2 

= (3)2 - (x)2 
= (3 + x) (3 - x) 

IV a 2 - b 2 = (a + b) (a - b)] 

2. -6 + 6y 2 
Sol. 

-6 + 6y 2 
= 6y 2 — 6 
= 6(y 2 - l 2 ) 

- R(xr 4- (v - n 
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FACTORIi^M^- 


16x*y 2 " 25a*b* 


Sol. 

16x 2 y 2 * 25a 2 b 2 
= (4xyV* - (Sab) 3 
= (4xy + Sab) (4xy - Sab) 

4 . x s y - xy 3 
Sol. 

x 3 y - xy 3 
= xytx 2 - y 2 ) 

= xy (x + y) (x - y) 

5. 16a* -400b 2 

Sol. 


16a 2 -400b 2 
= 16{a 2 - 25b 2 ) 

= 16C(a>3 - (5b) 2 ) 

= I6(a * 5b) (a - 5b) 

6. a*b* - 64a 2 b 


Sol. 


e?V - 64a2b 
= a^b 2 - 64) 

= a 2 b(b 2 - (8)2) 

= a 2 b(b + 8) (b - 8) 

7. 7xy s - 343x 
Sol. 


7xy 2 - 343x 
= 7x(y 2 - 49) 

= 7x(y 2 - 7 2 ) 

= 7x(y + 7) (y - 7) 

8. 5x* - 45x 

SoL 

5x 3 - 45x 


= Sx(x 2 - 9) 

= 5x[x 2 - (3)2] 

= 5x (x + 3) (x - 3) 

9. ll(a + b) 2 - 99c 2 
Sol. 

ll(a + b) 2 -99c 2 
- Il[(a + b)2-9c2] 

= 11 [(a + b) 2 -( 3 c ) 2 ] 
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10 . 

Sol. 


75 - 3(n - b) 2 



11 . 

Sol. 


12 . 

Sol. 


13. 

Sol. 


75 - 3(u - b) 2 

- 3 [25 - (a - b) 2 | 

- 3(5) 2 - (a - b) 2 ) 

= 3(5 + (a - b)) (5 - ( a - b)) 

= 3(5 + a - b) (5 - a + b) 

L 2T 36 
v ~ 5 J "25^ 

( 9V 36 

l x - 5 J -25y J 

-MW 

= ( x -f + fyX*-f-fy) 

2s(x + f J_i 6 [ x+ |J 

25 ( x+ f J- l6 (*+|J 

= (5)2 (x + fj-1(4)2 (x + |J 

= [ 6 ( x+ I)J-[ 4 (* + 1)J 

-^5x + ^ + 4x + 7 ) ^6x + - 4x — 7^ 

16(a + b)2 - 49 (a - b)» 


16(a + b)2 - 49 (a - b)2 
= (4)2 (a + b)2 - (7)2 (a - b)2 
= [4(a + b)]2 - [(7(a - b)]2 
= 14(a + b) + 7(a - b)) (4(a + b) - 7(a - b)) 
= (4a + 4b + 7a - 7b) (4a + 4b - 7a + 7b) 
= (11a-3b) (-3a + lib) 

= (11a-3b) (lib-3a) 
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Evaluate tlie following* 
15. (371)* - (129)* 

Sol. 


(371) 2 -(129) 2 
= (371 +129) (371 - 129) 
= (500) (242) 

= 121000 

16. (674.17)*-(325.83)* 

Sol. 


(674.17)2-(325.83)2 
= (674.17) + 325.83) (674.17 - 325.83) 
= (1000) (348.34) 

= 348340 

(0.567)* - (0.433)* 

17 * 0.567 - 0.433 

Sol. 


(0.567)2 - (0.433)2 

0.567 - 0.433 

_ (0,567 + 0.433X0567 - 0.43m 

0.567 - 0.433 

= 0.567 + 0.433 
= 1.000 
= 1 
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(0.409) 2 - (0.391)2 
18, 0.409-0.391 

Sol. 

(0.409) 2 -(0,391)2 

0.409-0.391 

(0.409 + 0.391X0.409 - 0.391) 

0.409 - 0.391 
= 0.409 + 0.391 
= 0.800 

= 0.8 

* 

Factorization of the Type a 2 ± 2ab + b 2 - c 2 
Example 

Factorize a 2 - 2ab + b 2 - 4c 2 

Sol. 

a 2 - 2ab + b 2 - 4c 2 
= (a - b) 2 - (2c) 2 
= (a — b + 2c) (a — b — 2c) 

Example 

Factorize 4a 2 + 4ab + b 2 - 9c 2 

Sol. 

4a 2 + 4ab + b 2 - 9c 2 
= (2a) 2 + 2(2a)(b) + b 2 - (3c) 2 
. = (2a + b) 2 - (3c) 2 
= (2a + b + 3c) (2a + b - 3c) 



Factorize:. 

1. a 2 + 2ab + b a - c a 
Sol. 


a 2 + 2ab + b 2 - c 2 
= (a + b) 2 - c 2 
= (a + b + c) (a + b - c) 

2. a 9 + Gab + 9b 9 - 16c* 

Sol. 

a 2 + Gab + 9b 2 - 16c 2 
= (a) 2 + 2(a)(3b) + (3b) 2 - (4c) 2 
= (a + 3b) 2 - (4c) 2 
= (a + 3b + 4c) (a r 3b - 4c) 


Saeed Ahmad 














Saeed Ahmad 


a. 

Sol. 


4. 

Sol. 


n. 


I’AOi'"' 


«* i M t 2«b 


1,2 f b> ♦ 2nb - 9n 7 b’ 

- (n * b ) 2 (Sul ') 2 

- (n * l» » 'lab) fn ♦ I* 3ab) 
x 3 - 4xy 4 4y* * f>*V 

x 2 ~ 4xy * 4y* - 9x 2 y 2 
« (x ) 2 2^xK2y) 4 (2y ) 2 - (3xy ) 2 

= (x - 2y > 2 - (3xy > 2 
= fx - 2y t 3xy) (x - 2y - 3xy) 

tin 2 - Gab 4 b 2 - IGc 2 


Sol. 

9a 2 - Gab + b 2 - 16c 2 
b (3a) 2 - 2(3n) (b) + b* - (4c) 2 
* (3a - b) 2 - (4c) 2 
« (3a - b + 4c) (3a - b - 4c) 

Manipulation of Algebraic Expressions 
Formula 

(a + b} 2 = a 3 4 3ab (a 4 b) + b 3 

Example 

Expand (4a + 3ah) 3 . 

Sol. 

,(4n 4 3ab)5 

= (4a) 3 4 3(4a)(3b) (4a 4 3b) 4 (3b) 3 
= 64a 3 4 36ab(4a + 3b) 4 27b 3 
= 64a 3 4 144a 2 b 4 108ab 2 4 27b 3 

Formula 


(a - b) 3 =5 a 3 - 3ab(a - b) - b 3 

Example 

Expand (3a - 2b) 3 

Sol. 


(n - b) 3 = n 3 - 3ab (a - b) - b 3 

(3a - 2b) 3 = (3a) 3 - 3(3a)(2b) (3a - 2b) - (2b) 3 
= 27a 3 - 18ab(3a - 2b) - 8b 3 

— 27»4 —■ r>iln‘A. 1 t n ... _ 
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Kxamfita 


lfx>J 


Hoi. 


fi, tlif'fi find the vain* r,f ** + 


X f X * r * 

Cubing both gidex, 



x3 + 3 ( x + xj + ^= 125 

X s + ~j + 3(5) = 125 

x 3 + ~j; = 125-15 

X3+^=110 



1. Find the cube of the following: 

i. x + 4 

Sol. 

(x + 4)* = (x)3 + 3(x)(4) (x 4- 4) +• (4 P 


[Y (a + b) 3 = a 3 + 3ab(a + b) + b 3 ) 
= x 3 + 12x(x + 4) + 64 
= x 3 + 12x 2 + 48x + 64 


ii. 2m + X 
Sol. 

(2m + l) 3 = 


lii. a - 2b 
Sol. 

(a-2b) 3 = 


(2m) 3 + 3(2m(l) (2m + 1) + l 3 
8m 3 + 6m(2m + 1) + 1 
8m 3 + 12m 2 + 6m + 1 


a 3 - 3(a)(2b)(n - 2b) + (2b) 3 
a 3 - 6nb(a - 2b) •+■ 8b 3 
a 3 - Ga 2 b + 12ab 2 + 8b 3 
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V. 

Sol. 


(5x - l) 3 = (5x> 3 " 3(5x)(lX jX ^ 

(5X = J25X* - 15x (5x - 1) - 1 

- I25x 3 - 75x 3 + 15* 

|V (a — b) 3 = a 3 — 3nb(a - b) - b 3 ) 

2n + b 

(2ab + b )3 = (2a) 3 + 3(2aXbK2a + b> + * 

- 8a 3 + 6ab(2a + b) + b 

_x K3 


vi. 

Sol. 


3x +10 

(3x + 10)3 = (3x) 3 + 3(3x)(10)(3x + 10) + UO) 3 
= 27x3 + 9 0x(3x + 10) + 1000 
= 27x 3 + 270x 2 + 900x + 1000 


vil. 2m + 3n 

Sol. % 

(2m + 3n) 3 = (2m) 3 + 3(2m)(3n)(2m + 3n) + (3n) 3 

= 8m 3 +18mn (2m + 3n) + 27n 3 
= 8m 3 + 36m 2 n + 54mn 2 +^7n 3 


viii. 

Sol. 


ix. 

Sol. 


x. 

Sol. 


4-3a 

(4 - 3a) 3 = (4) 3 - 3(4)(3a)(4 - a) - (3a) 3 
= 64- 36a(4 - 3a) - 27a 3 
= 64 - 144a + 108a 2 - 27a 3 
3x + 3y • 

(3x + 3y) 3 «(3x) 3 + 3(3x)(3y)(3x + 3y) + (3y) 3 
= 27x 3 + 27xy(3x + 3y) + 27y 3 

* 27x 3 + 81x 2 y + 81xy 2 + 27y 3 
7 + 2b 7 


(7 + 2b) 3 <= (7) 3 + 3(7)(2b)(7 + 2b) + (2b) 3 

*= 343 + 42b(7 + 2b) + 8b 3 

= 343 + 294b + 84b 2 + 8b 3 

xl. 4x - 2y 

Sol. 

(4x - 2y)3 = (4x) 3 - 3(4x)(2yX4x - 2v) - ( 9^2 
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XU* 

Sol. 


5m + 4n 


64x 3 - 24xy (4x - 2y) - 8y 3 
64x 3 — 96x 2 y + 48xy 2 - 8y 3 


2 . 

Sol. 


(5m + 4n) 3 = (5m) 3 + 3(5m)(4n)(5m + 4n) + (4n) 3 
- 125m 3 + 60mn(5m + 4n) + 64n 3 
= 125m 3 + 300m 2 n + 240mn 2 + 64n 3 

If x + “ = 8, then find the value of x 3 + 4; 


x + - = 8 


Cubing both sides, 

M) 3 = S3 • 

x 3 + 3(x)g)(x + J + gJ = 51 2 
x3 + 3 ( x + x) + ^ = 512 


X 3 + -a + 3(8) = 512 

J\r 

x 3 + "^ + 24 = 512 


= 512-24 


x 3 ~3 — 488 


3. 

Sol. 


1 0 1 
If x - — = 3, then find the value of x 3 - x3 


1 ‘ « 
x — “ = 3 


Cubing both sides, 

( x - 1 ) 3 ^ 3 

x3-3(x)g)(x-i)-g) 3 = 27 

x 3 - 3 ( x -x)“^ = 27 ’ x3-3(3) "^ = 27 
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x3 -^' 9=27 
x 3 - “5 = 27 + 9 

x 3 - ^ = 36 


4. If x + — = 7, then find the value of x 3 + ~ 

X X 3 

Sol. 

. ~i- 7 


Cubing both sides, 

( x+ xT= 73 

3(x) 8K x+ S + (S =343 

£ + 3 ( x + x) = 


X 3 + 


X 0 + 


343 


x 3 + + 3(7) = 343 

X J 


x 3 + 3 + 21-343 

A 

x 3 + 4 = 343-21 

X 4 

x 3 + A = 322 


5. 

Sol.- 


If x = 2, then find the value of x 3 - i 

x X 3 


x-- = 2 


Cubing both sides, 

( x -xl = 23 

x3 - 3(x) ft)( x -xMS =s 

x3 - 3 ( x_ x)'i = 8 
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x 3 -3(2) = 8 

x 3 - “3 - 6 = 8 

x 3 - = 6 + 8 

x 3 - = 14 

x d 

6. Find the cube of the following by using formula. 

i. 13 
Sol. 

(13)3 = (l0 + 3) 3 
Formula 

(a + b) 3 = a 3 + 3ab(a + b) + b 3 

= (10) 3 + 3(10X3X10 + 3) + (3) 3 
= 1000 + 90(13) + 27 
= 1000 + 1170 + 27 
(13) 3 = 2197 

ii. 103 
Sol. 

(103) 3 = (100 + 3) 3 

= (100) 3 + 3(100X3X100 + 3) + (3) 3 
= 1000000 + 900(103) + 27 
. = 1000000 + 92700 + 27 
(103) 3 = 1092727 

iii. 0.99 
Sol. 

(0.99) 3 =(1-0.01)3 

(a - b) 3 = a 3 - 3ab(a - b) - b 3 

=1 3 - 3(1X0.01X1 - 0.01) - (O.Ol) 3 
= 1 - 0.03(0.99) - 0.000001 
= 1 - 0.0297 - 0.000001 
= 0.970299 

Simultaneous Linear Equations 

If two or more linear equation consisting of same set of variables 
are satisfied simultaneously by the same values of variables, then 
these equations are called simultaneous linear equations. 
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exercise 0.5 

1. Write equations for the following statements. 

i. The difference between father’s age and daughter’s age is 
26 years. 

Sol. 

Let father’s age = x years. 

Let daughter’s age = y years. 

By given condition. 

Father’s age - Daughter s age = 26 

i. e x - y = 26 

ii. The price of 6 biscuits is equal to the price of one 
chocolate. 

Sol. 

Let price of one biscuit = Rs x. 

Then price of 6 biscuits = Rs 6x. 

Let price of chocolate = Rs y. 

Then by given condition. 

Price of 6 biscuits = Price of one chocolate 
i.e Rs6x = Rsy 
or 6x = y 

iii. If a number is added to three times of another number, 
the sum is 25. 

Sol. 

W 

Let the first number be x, 

Another number = y 
By given condition, 
x + 3y = 25 

iv. The division of sum of two numbers by their difference is 
equal to 1 (2nd number is less than 1st). 

Sol. 

Let 1st number = x 
2nd number = y 
(Here x > y) 

Then by given condition, 


v. Twice of any age increased by 7 years becomes y years. 
Sol. 

Let any age = x years 
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Than twice of x = 2x 
Increased by 7 means 2x + 7 
2x + 7 becomes y means 
2x + 7 = y 

2. Find two solutions for the equation 2x + y = 3 
Sol. 

2x + y = 3 .(1) 

Put x = 0 above. So 
2(0) + y = 3 
y = 3 

1st solution is (0, 3) 

Put x = 1 in eq.(l) 

2(1) + y = 3 

y = 3 — 2 
y = 1 

2nd solution — (1, 1) 

Note: Your solution may not be same as given in syllabus book. But 
your solutions are perfectly alright. 

3. Find three solutions for the equations x + y = 2 
Sol. 

x + y = 2 -.(1) 

Put x = 0 above. We get 
0 + y = 2 

y = 2 

1st solution is (0, 2) 

Put x = 1 in eq. (1), we get 

1 + y = 2 

y = 2 - 1 

y = 1 

2nd solution is (1, 1) 

Put x = 2 in eq (1), we get 

2 + y = 2 

y = 2 - 2 
y = 0 

Third solution is (2, 0) 

4. Find four solutions for the equation y = 2x 

Sol. 

y = 2x . (1) 

Put x = 0 in eq. (1) we get 
y = 2(0) 
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y = 0 

1st solution is 10,0) 


Put x = 1 in eq.(l) we pet 


y = 2(1) 
y = 2 

2nd solution is (1,2) 


Put x — 2, in eq. (1). we get 


y = 2(2) 
v = 4 

Third solution is (2,4) 


Put x = 3 in eq. (1) wet get 


y = 2(31 
y = 6 


Forth solution is (3,6). . 

5. Is (1, 2) a solution set of x + y = 3 and 2x + 7y = 16? 
Sol. 


( 1 ) 


x + y = 3 
2x - 7 v = 16 


(2) 


Put x = 1, y = 2 in eq. (1) 

1 + 2 = 3 
3 = 3 

Now 

Put x = 1, y = 2 in eq. (2) 

2(1) + 7(2) = 16 

2 + 14 = 16 
16 = 16 

Since both equations are satisfied by (1, 2). So (1, 2) is a solution 
set of x - y = 3 and 2x + 7y = 16. 

6. Which one of (3, 1) and (0, 3) is a solution of 2x + 5y = 15 
and y - x = 3? 

Sol. 

2x *»■ 5y = 15 .(1) 

y - x = 3 .(2) 



2(3)+ 5(1) =15 


= 6 + 5 = 15 
= 11 * 15 


Put x = 3, y = 1 in eq. (2), we get 
1-3 = 3 
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-2*3 

So (3, 1) can never be the solution of 2x + 5y = 15 and y - x = 3 
Now 

Put x = 0, y = 3 in eq. (1) we get 
2(0) + 5(3) = 15 
0 + 15= 15 
15 = 15 

Put x ss 0, y = 3 in eq. (2), we get 
3-0 = 3 
3 = 3 

So (0, 3) satisfies equation 

(1) and (2) so (0, 3) is the solution of 2x + 5y = 15 and y - x = 3. 
Solution of Simultaneous Linear Equations 

The solution of simultaneous linear equations means finding 
values for the variables that make them true sentences. 

Methods to Solve Simultaneous Linear Equations 

♦ Method of equating the coefficients. 

♦ Method of elimination by substitution. 

♦ Method of cross multiplication. 

Method of Equating the Coefficients 
Example 

Find the solution with the method of equating the 
coefficients, 

9x + 8y = 1 
5x - y = 6 

Sol, 

9x + 8y = 1 .(1) 

5x - y = 6 .(2) 

Multiplying eq.(2) by S and adding it to eq. (1) 

9x + Sy = 1 
40x - Sv - 48 

49x = 49 

49 

x =49 
x = 1 

Put X = 1 in eq. (1) for y 
9(1) + Sy = 1 
Sy = 1 - 9 
Sy = -8 


Saeed Ahmad 












Saeed Ahmad 



y = -I 

So x = 1 and y = -1 is the required solution. 

Method of Elimination by Substitution 
Example 

Find the solution set with the help of method of 
elimination by substitution. 


3x + 5y = 5 
x + 2y = 1 

Sol. 

3x + 5y = 5 .(1) 

x + 2y = 1 .(2) 

From equation (2) 
x = 1 - 2y .(3) 


Substitute x = 1 - 2y in eq. (1) we get 
3(1 - 2y) + 5y = 5 
3 - 6y + 5y ± 5,3 - y = 5 
y = 3 - 5 
y = -2 

Put y = -2 in eq. (3), 
x = 1 - 2(-2) 

= 1+4 
x = 5 

So x = 5, y = -2 is the require solution. 

Method of Cross Multiplication 
Example 

Find the solutions set with the method of cross 
multiplication. 

2x + y = 5 
3x - 4y = 2 

Sol. 


Rewrite the given equation to have zero on the right hand side. 
2x + y - 5 = 0 
3x - 4y - 2 = 0 


2 

3 




-5 


Now, we can immediately write down the solution. 
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So 


_X_ _jr_ _ 1 _ 

(1) (-2) - (-4) (-5) = (-5) (3) - (-2) (2) = 2(-4) - (3)(1) 
x y 1 

-2 - 20 " -15 + 4 “ -8 - 3 
x _ y _ 1 x _ 1 
-22 “ -11 “ -11 * -22 “ -11 



y _ 1 -11 

-ii _ -ii ,y ”-ii 
y = 1 

?^^^=^^^h^^e ^uirc^solution^ 

Exercise 6.9 


1. Find the solution set by using the method of equating the 


coefficients, 
i. 2x + 5y b -1 
x - 2y « 4 

Sol. 

2x + 6y = -1 ...(1) 

x — 2y ~ 4 .(2) 

Multiplying equation (2) by 2. 
2x - 4y = 8 .(3) 


Subtracting equation (3) from equation (1) we get 
2x + 5y = -1 
2x - 4y = +8 


9y = - 9 
-9 

,y = T 

Put y = -1 in eq. (1) for x. 
2x + 6(-l) = -1 
2x - 5 = -1 
2x =* 5 - 1 
2x = 4 
4 

x ~2 
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.<11 

■< 2 > 

coefficients 


ot x and y nr& 6QU&1. So adding 


these equation 
x + y j - 


p ut s =lmeq.{l)fory 

i + y = 2 

y ^ 2 - 1 n 

7 = 1 . . 

So required solution is 

x = i,y = i 

1 ( 1 , 1)1 

iii. 2x 4- 3y ~ 3 
x + 5y = 5 

Sol. 

2x + 3y = 3 *.(1) 

x + 5y = 5 .(2) 

Multiplying equation (2) by 2. , 

2(x + 5y) = 2(5) | 

2x + lOy = 10 .(3) 

Subtracting eq. (3) from eq. (1) 

2x+ 3y = 3 
2x + lOy - 10 


- 7y = -7 
-7 


y = 1 

Fut y = 1 in eq. (2J for x 

x + 5(1)s5 
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x = 5 - 5 
x = 0 


So required solution is 


iv. 

X = 0, y = 1 
{(0, 1)1 

X — 4y — 4 


Sol. 

4x - y = 16 



x — 4y = 4 

.(1) 


4x - y - 16 

.(2) 


Multiplying eq. (1) by 4. 
4 (x - 4y) = 4x4 

4x - 16y = 16 ..(3) 

Now eq.(2) — eq(3) => 

4x - y = 16 
4x - 16y = 16 

- + _ - 

15y = 0 

0 

y = i5 

y = 0 

Put y - 0 in eq, (1), we get 
x _ 4(0) = 4 



x — 0 = 4 
x = 4 

So solution set is x = 4, y = 0 
1(4, 0)1 

v. 2x - 3y s 6 
3x + 5y = 0 

Sol. 

2x - 3y = 6 .(1) 

3x + 6y = 0 .....(2) 

Multiplying eq (1) by 3 and eq. (2) by (2) to equate coefficients of x. 
3(2x) - 3(3y) = 3(6) 



6 x - 9y - 18 

....(3) 

Now 

2 (3x) + 2(5y) = 2(0) 



6 x + lOy = 0 . 

....(4) 

Now 

eq, (3) - eq. (4) => 
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,« rJS 

into V = IQ 

put y= 19 

2 x-3y = 6? = 19 

2x j 3l 


= 6,2x + 19 = 6 

U 119-54 


54 

2 x = 6 19 

60 J30 

2x- 1 9»[19 

30 
x “ 19 
sx-4y* J 
5x+ y- 27 

3x _ 4y = 7 

_ __ -T5 j 


T 2x = 



5x + y = 27 - 1 j ^5 an d equation (2) by 3. 

Multiplying equation 1 Y 

6(3x1 - H4y) ■ 5(7) 

I5x ~ 20y - 3o **.^ 

3(Bx)> 3(y) = 3(27) ... 

15x + 3y = 81 . 

:>w eq. (3) - eq. (4) 

15x - 20y = 36 
16x + 3y = 81 

- 23y - -46 
-46 

y = -23 
y - 2 

ut y =* 2ineq. (1) forx 

3x - 4(2) = 7 
3x - 8 = 7 
3x = 7 + 8 
3x = 16 
16 
X *T 


.(4) 
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2. 


X = 5 

So solution set is x = 5, y = 2 

{(5, 2)} 

Find the solution set by using the method of elimination 
by substitution, 

2x + 2y = 5 
x - 2y - 3 


Sol* 


2x + 2y — 5 
x — 2y = 3 .........(2) 

From eq, (2) 
x = 2y + 3 

Substitute x = 2y + 3 in eq. (1) 
2(2y + 3} + 2y = 5 
4y + 6 + 2y - 5 
6y = 5 — 6 
6y = -1 
-1 
6 

p u t y = - ^ in eq. (3) for x. 

x “ 2 (~6) + 3 

— 5+3 

1 + 9 


ii. 


X - 


8 


Solution set 

5x + 2y = 15 
—2x + y = 4 




Sol. 


5x + 2y = 15 .(1) 

—2x + y = 4 .(2) 

From equation (2) 
y = 2x + 4 

Put y = 2x + 4 in eq, (1) 


• i 
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Sol. 


Put 


Put 


50 

- v_ 9 t(i m 

S 2 solution. ^ et ^ [V0 T 9 -'i 

te+ y = 2 

s _ 4 y = 1 = 

, .(1) 

e*- y = % .( 2 ) 

x _ 4 y=l 3 *■*’ 

From equation (1> 
x — -fix _ " 
v - _Sx - 2 in «!■ ® 
x - 4 f-Sx + 2 ) = 15 
x - 24x - B ~ 15 
25x - S » 15 
25s - 8 - 15 
25x - 23 
23 
s " 25 

X = || in 60, ( 3 ) for y 
-138 

_ -— J- 9 f 

“25 
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" -138+50 

“ 25 

-88 
25 

So solution set = j[f§, =|SJ 

iv. 2x + 7y - 10 

3x + y = 3 

Sol. 

2x+7y=10 (l) 

3 x + y=3 ..(2) 

From equation (2). 

y — —3x + 3 (3) 

Substitute y = -3x + 3 in eq. (1) 

2 x 4- 7(-3x +3) ^ 10 
2 x — 21x + 21 = 10 
-19x = 10-21 
-19x^-ll 
-11 
x- -19 
11 

• x “ 19 
_ 11 

Put x “ 19 in e< i' ( 3 ) f° r y 




*-33+57 


19 


24 

= 19 


So solution set =■ 



v ’ 2x - 4y = -10 


2x - 4y - -10 
y - 5x = ~5 
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Fa 

Prom eq, (2) 
y — 5x — 5 

Substitute 

y = 5x - 5 in eq. (D 
2x — 4(5x — 5) = ^10 
2x - 20x + 20 = -10 
-18x = -10 - 20 
-18x=-30 
-30 

x = -18 
5 

X = o 


^i >i 7 ation, Simulx an eous Equation 


...-(3) 


Put X = | in eq. (3) for y 


y = 5 


sJ ” 5 


_ 5 

"3 

25-15 


vi. 

Sol. 


10 

y = T • 

So solution set = 

x + 8y = 15 
3x — y = 0 


1(5 10T 
A3’ 3 J. 


x + 8y = 15 ..(1) 

3x- y - 0 ..(2) 

From equation (1), 

x - -8y + 15 ..r.,(3) 

Put x = —8y + 15 in eq. (2) 
3(-8y +15) - y = 0 
-24y + 45 - y ^ 0 
-25y = -45 " 


-45 
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I& 


Put y = g in Gq. (3) 


x^-8|g| + 15 


-72 


+15 


5 

-72 + 75 


3. 


Sol. 


or 


x ~5 

So solution set -' (5 * ^jj 

Find the solution set by using the method of cross 
multiplication. 

2x - 7y = 11 
5x — lOy = 10 

2x - 7y = 11 
5x - XOy = 10 
2x- 7y -11 = 0 

5x - lOy - 10 = 0 
x 

2 ' 


‘ 7 x _ 11 yV ' 7 

- 10 / ^-10 5 

Now we can immediately write down the solution 
* *- 1 


-11 

-10 


(-7X-10)- (-HX-IO) - (-ll)(5)^2^ioj = STToTT 

x y l 


7X5) 


70 - 110 -55 + 20 -20 + 35 
x 

^40 ” -35 15 

X 1 -JL--L 

^40 " 15 f -35 15 

-40_zl _ -35 -7 

x = 15 " 3 1 y “ 15 “ 3 

Solution set 


■ Kf +) 
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Factorization, Simi'I-tankofs flotations 


ii. nx + 12y 5 = 

15 

12 x +lly - 

-23 

Sol. 


llx+ 12y = 

15 

I2x + lly =■ 

-23 

or 



llx + 12y - 15 = 0 
12x + llv + 23 = 0 


x 


y 


11 


>2 H 


12 



-15 


23 



11 

12 



121 -15 


11 23 


Now are can immediately write down the solution. 

x y _1 


imaS'-'-lo'i ID ■ 1-16X12) - 11(23) - (11X11) - (12X12) 
x y 1 


276 - 165 
x y 


ISO - 253 ~ 121 - 144 
1 


441 _ -433 " ’23 


v 


441" -23 ' -433 " -23 

441 _ -433 433 

£ = -23 T 7 “ -23 " 23 

[f—441 433V 
Solution set - , ’ 23 d 

iii- 2x - 9y +10 - 0 
3x - 5y —10 = 0 


Sol. 


2x - 9y + 10 = 0 
3x - 5y - 10 = 0 



X 


90 + 50 = 30 + 20 “ -10 + 27 
x _ y 1 
140 " 50 " 17 
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Ga teway to MATHS 8th ___ll^S 

" ~x _J_ _L 

140“ 17 * 50 “ 17 
140 50 

17 .y-x? 


Solution set = 



j v . 5x+ y - 56 = Q 
x + 18y - 29 = 0 

Sol. 

5x + v - 56 = 0 



x y 1 

l(-29) - (-56X18) = -56(1) - 5(-29) = 5US) - 1(1; 

x _ y 1 

-29 + 1008 ” -56 + 145 "90-1 
x _ y _ 1 
979 89 " 89 

_2L.__L JL „ i 

979 “ 89 ' 89 “ 89 
979 __ 89 

x ~ 89 ’ y ~89 

x = 11 y =1 
Solution set = {(11, 11) 

v. 9x — lly-15 = 0 
7x - 13y - 25 = 0 

Sol, 


9x - 1 ly - 15 = 0 
7x- 13y- 25 =; 0 


x 


y 



-25 7 


-11 

-13 


-15 

-25 

1 


(-11X-25) - (-15X-13) (-15X7) - (-25X9)" 9(-13) - (-11)(7) 
x y 1 

275 - 195 = -105 + 225 = -117 + 77 
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_x_ _ V _ 1 

408 J -282 " -54 

x J_ y 1 
408 " " 54 ' -232 " 54 

-408 282 

x “ 54 * y “ 54 

-136 282 

= ^8~’y = ~54 ' 

68 94 

47 

y^T 

Solution set = {( Z f^,y| 


55 = 025 ^° 

i=do.ilo^o 

-80 , _ 
x= 40 1 y 

Solution set = li~%> 
2 y - 10X - 86 " ° 

2x + 5y - 1 1 “ 0 


-86 

2 ( 2 ) 
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10 


1 . 


Sol. 


Ahmad added 5 in the twice of number. Then he 
subtracted half of the number from the result. Finally, he 
got the answer 8. Find the number. 


Let the number be x. 
Then by given conditions. 
2x + 5 

X 

Half of the number = ^ 
x 

Now 2x + 5 —77 = 8 


1 


2 . 


Sol. 


2x - 2 = 8 ~ 5 


4x - x 


= 3 


— -3 

2 ~ 6 

2 n 
X=gX3 

x = 2 

So the required number is 2. 

If we add 3 in the half of a number, we get the same result as we 
subtract 1 from the quarter of the number. Find the number. 

Let the number be x, then, 

f 


2x - x 


= -4 


f =- 4 

x = - 4 x 4 
x - -16 

So the required number - 


-16 
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F \CTORI7 \TIOX, S»Ml 1 1 VM-Ol S Ugi*A 1’IONS 

' ■ ■ ■ “ 1 -■ “ • --- --- 

3 wnr? Rff.’ <sha keel's* Ap* > M year* 

Thr*n flctordmg U' ibr vvrujitn>n, 

Ah$tm's-Ap ~ T^h*kr^rs Ap'' 
x - J = 7 y 5 
% - 5 * T) S5 
x - 7y 5 - 35 * 0 

x ?y ■* ,'0 = 0 

x — 7y ■ -30 . tl 

After 3 Year* 

Ahaar.V i-.f-' = x * .' wrs 
ShAki*r' v acc = \ - 3 years 
According tf pvf- .v~.v'i.o~. 

A.«hsr.> ; s - - >>.a*uV> *p' 
n * 3 = 4 y - .' 
x - 3 = 4y - *— 
x - 4y = 12~3 
x-4vt9 . ..C2 

Now 

«q.a ~«3 2 =* 
x - 7y = -SO 
x — 4y — 5 


- 3v - -35 
-39 
y " -3 
y = 13 

So ShakeeVs age = 13 years. 

Put y = 13 in eq * 1 ^ for X 
x - 7(13 = -30 
x - 91= -30 
x = SI - 30 
x = 61 

So Ahsan’s age = 61 years. 

7. The denominator of a fraction is 5 more than the 
numerator. But if we subtract 2 from the numerator and the 

denominator of the fraction, we get ^ Find the fraction. 

Sol. 

x 

Let the fraction be 
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A <;,vri*WAV to MATHS «tii 

Numerator = x 
Denominator = y. 

Given Unit donomirotor is 5 more than numerator, 
So y =■ x 4 5 

-x + y a 5 .....(1) 

V 9 1 

Also JZ2 = g 

6(x - 2) * l(y - 2) 

6x - 12 = y - 2 
6x-y = 12-2 

6x - y - 10 .(2) 

Now eq.(l) + eq.(2) => 

-x + y = 5 
6x - v = 10 

5x = 15 



Put x = 3 in eq. (1)* for y 
—3 + y - 5 
y = 5 + 3 
y=S 

So fraction = ~ 

*r 

3 

8 

8. Fida bought 3kg melons and 4kg mangoes for Rs,47Q. 
Anam bought 5kg melons and 6kg mangoes for Rs.730. 
Calculate the price of melons and mangoes per kg, 

Sol. 

Let cost of 1kg melons - Rs x. 

Cost of 1kg mangoes = Rs y. 

By given conditions, 

3x + 4y == 470 ,....,.,.(1) 

and 5x + 6y - 730 ,..,,..*.(2) 

Multiplying equation (1) by 5 and eq. (2) bv 3. 

So 5{3x + 4y) = 5(470) 

15x + 20v “ 2350 .(3) 

3(5x + 6y) = 3(730) 

15x + ISy = 2190.(4) 
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Factorization, Simultaneous Equations 

■s ago, shaWl 8 ;\gv = ;v - 5) years 
Then according to the given condition, 

Ahsan's ago - TtShakool’s ago) 
x - 5 = Tty - 5) 
x - 5 = 7y - 85 
x — < y _ 5 * o5 — 0 
x — 7y * 30 — 0 

x - 7y = -50 .U) 

After 8 Years 

Ah&an s ago = lx + 3) years 



Shakeel's ago = ly * o' years 
According to given condition. 
Ashan’s age = *kShakeers age^ 
x ~ 3 = 4ty *■ 3' 
x ■+- 3 — 4y + 12 
x - 4y = 12 - 3 
x - 4y — 9 ..12) 


Now 


eq. (l'i - eq.(2) => 
x - 7y =■ —30 
x - 4v = 9 


- 3v = -39 
-39 

y = 13 

So ShakeeVs age = 13 years. 

Put y = 13 in eq, (1) for x 
x - 7(13) = -30 
x - 91 = -30 
x = 91 - 30 
x - 61 

So Ahsan’s age - 61 years. 

7. The denominator of a fraction is 5 more than' the 
numerator. But if we subtract 2 from the numerator and the 

denominator of the fraction, we get ^ Find the fraction. 

SoL 


Let the fraction be 
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AY TO iMATH^ Ptm 

Numerator = x 
Denominator = y. 

Given that denominator is 5 
y - x + 5 

-x + y = 5 .(l) 

x-2 1 

Also r 2"6 

6 (x - 2) - X(y - 2) 

6 x — 12 = y - 2 
6x - y = 12 ’ 2 

6x - y = 10 .(2) 

Now eq.(i) + eq.(2) => 

-x + y = 5 
6 x - v = IQ 

5x = 15 

15 * 

X =T = 3 


more than numerator. 


Put x = 3 in eq. (1). for y 
-3 + y = 5 
y = 5 + 3 
y = 8 


So fraction = ~ 

y 

3 

’8 

8* Fida bought 3kg melons and 4kg mangoes for Rs.470. 
Anam bought 5kg melons and 6kg mangoes for Rs.730. 
Calculate the price of melons and mangoes per kg. 

Sol. 

Let cost of 1kg melons = Rs x. 

Cost of 1kg mangoes = Rs y. 

By given conditions, 

3x + 4y = 470 .(1) 

and 5x + 6y = 730 .(2) 

Multiplying equation (1) by 5 and eq, (2) by 3, 

So 5(3x + 4y) = 5(470) 

15x + 20y = 2350 .(3) 

3(5x + 6y) = 3(730) 

15x + 18y = 2190.(4) 
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now •q-‘ 8, "* q ' MW 

l5x + 20y " 



y " ^0 n s §q 

So cost of 1 kp mangoes = Rs. au 

Put y = SO in eq. U 1 f° r x 
3x + 4(S0> = 470 
3 x- 320 = 470 
3s = 470 - 320 
3s = 150 
150 

* = ~T 

x - 50 _ _ n 

So cost of 1 kg of melons = Ks. 5U. 

9. The cost of 2 footballs and 10 basketballs is Rs.2300 and 
the cost of 7 footballs and 5 basketballs is Rs.265q 
C alculate the price of each football and basketball. 


SoL 

Let cost of 1 football = Rs x. 
Cost of 1 basket - Rs y. 
Then by given conditions, 

2 x + lOy = 2300 ..(1) 

and 7x i- 5y = 2650 ..(2) 

Multiplying eq. (21 by 2. 

I4x + lOy = 5300 ..(3) 

Now eq,(l) - eq. (3) => 

2x + lOy = 2300 
14x + lOy = 5300 


~12x = -3000 


x = 250 

So Cost of 1 football - Rs 250* 
Put x = 250 in eq. (1) for y. 
2(250) + lOy - 2300 
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^VTEWAY TO MATHSa ^ 

10 y = 2300 
\oy = 2300 - 500 

10 y=1800 
1800 
y = 


So 

10 . 


10 

= Rs 180 
Cost of basket ball = Rs igQ 


Tf the numerator and denAm;>. * 

a ^ or °f a fraction increased 

by 1 j t ^ ie fraction becomes - f + i 

3 an “ J f the numerator and 


denominator of same fraction 
becomes g. Find the fractio 


are decreased by 2, it 


Sol' 


X 

Let the fraction be - 

■r 

Adding 1 in numerator and denominator give 
x + 1 _ 2 
y + 1 3 

3 (x + 1) = 2(y + 1) 

3 x + 3 = 2y +■ 2 
3 x - 2y = 2 ~ 3 
3x - 2y = -1 .(i) 


Subtracting 2 from numerator and denominator give 
x-* 2 _ 1 
y-2 ~ 3 

3(x - 2) = l(y - 2) 

3x - 6 - y - 2 
3x-y = 6 - 2 

3x - y is 4 .(2) 

Multiplying eq. (2) by 2 . 

2(3x - y) = 2(4) 

6x - 2y = 8 .(3) 

Now eq. (1) - eq.- (3) => 

3x “ 2y = —1 
6x - 2y = g 
r + - 


-3x = 


-9 


x = 


^9 

-3 
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Factorization, Simultaneous Equations 


x = 3 

Put x = 3 in eq. (2^ for y 
3^ - y = 4 
9 - y = 4 
- v = 4-9 
-y - -5 
y = 5 

So fraction - ~ 

\ 

■ 

3 

“ 5 


11 . 


If the numerator and denominator of fraction are 
decreased by 1, the fraction becomes If th.e numerator 
and denominator of the same fraction are decreased by 3, 
it becomes Find the fraction. 


Sol. 


Let the fraction be ” 

Subtracting 1 from numerator and denominator, give 

x — 1 1 

y - 1 “ 2 

2 (x-l) = v-l 

2 x - 2 = y~- 1 

2 x - y = 2 - 1 

2 x-y=l ....—( 1 ) 

Again subtracting 3 from numerator and denominator give, 

x - 3 1 

y - 3 ” 4 

4(x - 3) = y - 3 

4x - 12 = y - 3 

4 x - y = 12 - 3 

4x - y = 9 (2) 

Now eq. (1) - eq. (2) ~ 

2 x - y = 1 
4x - y = 9 
- + - 
-2x = -8 
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22 5 



x = 4 

put x = 4 in eq. (2) 
4(4) - y = 9 
16-y = 9 
-y = 9 - 16 
-y = -7 
y = 7 

. X 

Fraction = “ 


4 

”7 


Elimination of a Variable From Two Equations 

At lest two equations are required for elimination of one variable. 
There are different methods of elimination, 

Example 

Eliminate x from the following equations by substitution 
method. 

ax — b = 0 , cx — d = 0 


Sol. 


ax - b = 0 ..(1) 


cx — d = 0 .( 2 ) 

From equation (1) 
ax = b 


b 


Put x = ~ in eq. (2) 



be — ad = 0 
or be = ad 

Hence x is eliminated. 

Example 

Eliminate x from ax 2 + bx + c a 0 and lx + m = 0 by 
substitution 


Sol. 


ax 2 + bx + c = 0 


( 1 ) 
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I. 


Facto uiz at 10 n, S im v i .t a n hols Eql t at*ons 


lx + m ~ 0 
FT'pm equation 
fat = -ni 
-m 


x = 


/ 


-m . 

Put x = —“itu'q. U> 


or 


a 


l 

-xvl 1 

\ l 

-m— 


b— -c = 0 
bm 

c = 0 


*\ r- i 

am- bm 

*c-0 


P 

arr. 


/ 

bm: * cf ; 


r- 


= o 


am- - bm.’ - ci* = 0 
So x is eliminated. 




1. 


l. 


Sol. 


Eliminate *V from 
substitution method, 
ax - b = 0 
cx - d = 0 

ax-b = 0 .( 1 ) 

cx~d = G 
From eq. ( 1 ) 
ax = b 
b 


the following equations by 


x = 


b , 


Substitute x = “ in eq. (2) 


m 

\aj 


d = 0 


be 

— - d = 0 
a 
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x Q I VTH^VAY TO MATHS 8TH 


il 


BS.^ d 
a 

be = ad 

So x is eliminated. 
2 x + 3y = 5 
x - y - 2 


Sol* 


Put 


m* 


2 x + 3y = 5 .....(1) 

X ^ y ~ 2 *.***.---( 2 ) 

From eq. ( 2 ) 
x - 2 + y 

x - 2 + y in eq. ( 1 ) 

2(2 + y) + 3y = 5 
4 + 2y + 3y = 5 
By = 5 - 4 
5y = 1 
1 

y-5 - 

So x is eliminated. 

x + a - b 
x 2 +a 2 — b 2 


Sol. 

x + a = b ........ .(1) 

x 2 +a 2 = b 2 .(2) 


From eq. (1) 
x - b - a 

Put x - b - a is eq. (2) 

(b — a ) 2 + a 2 = b 2 
b 2 + a 2 - 2 ab + a 2 = b 2 
2 a 2 + b 2 - 2 ab - b 2 = 0 
2 a 2 - 2 ab = 0 
2 a(a - b) = 0 
So x is eliminated 
iv. a - b - 2x 
a 2 + b 2 = 3x a 

Sol. 

a - b = 2 x .....( 1 ) 

a 2 + b 2 = 3x 2 .*...(2) 

From eq. ( 1 ) 
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„ .^.T^a gaasai 


a - b 


x 


Put 


V. 


Sol, 


Put 


2 . 

* 

1 » 


x = in «q. 12' 

^ * - b % ‘ 

ft* * b' “ S;^ *2 

f» * b* - 

a 2 + \r ~ 3^ 4 

4>a-’ - b ; ' = &■* ' * * ^ 

4 a: .4b;-? 8 ;-3b;*Mb = o 

a : - b- - 6ab = 0 

x-mc/ 

{t - x + a = 0 

^_ jj * “ i 

— cn'x — & ~ 0 ,..*,.*,'(2^ 

F^om ec. ■ I S 
x - m* l 
x = m * l in eq. - 
{( — m * <m - f"“ ■+■ a= 0 
U - m) (m — f) - a = 0 
C 2 - m* * a = 0 

Eliminate Vi from the following equations. 
Vf = vi -r at 


S = vit+ ^ at 2 


SoL 


Put 


vr = v, + at 

„ 1 „ 
S^vit^^at 2 

From eq, ( 1 ) 

vi - vr - at 

vi - vf - at is eq. ( 2 ) 

S = tvr- at ) 1 + at 2 
S = Vft - at 2 +| at 2 


■(1) 

.(2) 
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229 


or 

ii. 

Sol. 


Put 


111. 


Sol. 


Put 


.( 1 ) 

.( 2 ) 


SsVjt-^ ai - 2 
2vft - at 3 

S= 2 

2S - 2vft - at 2 
2S - (2vf - at)t 
2S - t (2vr - at) 

So Vi is eliminated, 
vr =i Vi + at 

2aS = v? - v? 

vf = Vi + at 
2aS = v* - v 2 
From eq. (1) 

Vi = Vf - at 

vi s= vf — at in eq, (2) 

2aS = vj - (vf - at) 2 

2aS = Vj - (v 2 + a 2 t 2 - 2vf at) 

2aS - v r ~ v f _ a2 t 2 + 2vr 

2aS — - a 2 t 2 + 2vf at 

- 2vf at - a 2 t 2 

2aS = at(2vr - at) 

2aS at . 

— = —(2v,-at) 

2S - t(2vf - at) 

Vf = Vi - gt 
S = Vit + ^ gt 3 


Vf=Vi-gt 
S = Vjt + ^gt 2 
From eq. (1) 

Vj - Vf + gt 

Vj — vr + gt in eq. (2) 
S = (v f + gt)t + ^ gt 2 


■ d) 


..( 2 ) 
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Factorization, Simultaneous Equations 


S = vd + gt- + ^ gt* 
2vrf + 2gt- + gt« 


2vft + 3et- 
b_ 2 


2S - 2vit + 3gt 2 
So v=i is eliminated, 

fc-Iimination of a Variable from two Equations by 
application of Formulae 

in t method of elimination, we shall use formulae to eliminate 

Ei^ple fr ° m t "'° ^ Uati0,1S - 

Eliminate x from the following equations by using formula. 


x+~ = , 

X 1 


.( 1 ) 


X3 


s 


■Jw “ ■" . A 

■ X £ - 


,( 2 ) 


Roaring equation. ( 1 ). we get 


*j =<* 

X3+ ^+2( I )fil = f 


*2 1 


w 


£2 


+ 3=P-2 .(3) 


SSpari, 


/a _ r r uiin g equation ( 1 ) and ( 2 ). We get 


n. 


2 -m 2 





^***ple * S required relation* 

‘•P-inate t from the foUowing equations. 

* -Jlat 


.........Ci^ 

.( 2 ) 
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From equation (1) 
x __ 2 t 
a = 1 + V 

Squaring both sides 
__ 2 t Y 

UJ "ll + t 2 J 

x 2 4t 2 
a 2 ={i+t2)2 
From equation {2) 
y 1 - t 2 
b _ 1 + t 2 

Squaring both sides, 

fyf f 1 - t?' ) 2 

IbJ = ll + t 2 J 

1 - 2t 2 + t* 
b 2 



..(3) 


(4) 


' (1 + t 2 ) 2 

Adding equation (3) and (4) 


+ 


4t 2 


1 - 2t 2 +t 4 


b 2 ~ (1 +t 2 ) 2 (1 + t 2 ) 2 

4t 5 4 1 - 2t 2 + t 4 

- <l+t 2 ) 2 

1 + 2t 2 + t 4 
w (l + t 2 ) 2 
_ (1 +t 2 ) 2 

■ a+1 2 ) 2 

x s y 2 

a 2 + b2 = 1 

Which is the required relation. 


Exercise 6.12 


1 . 

■ 

i, 

SoL 


Eliminate “x” from the following equations by using 
appropriate formula. 


x — ~ = m : x 2 + = n 2 

x x z 




.( 1 ) 
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Factorization, Simultaneous Equations 



x 3 + i = n r 


.(2> 


11 - 

Sol. 


Squaring equation \,V 

(*-3 =m= 

x- + ^5 ~ 2 = m* 

x 2 + ^ = ni- ^ 2 . 

Comparing equations {,2^ and (3), we get 
n 2 = m* — 2 
ns* “ n s = — 2 

Which is the required relation, 
jc-^f; ^ +^ = b= 


,<3> 


x “x~2 
x 2 -^ = b 2 


...( 1 ) 

.( 2 ) 


Squaring equation (1) 

. 1 „ a* 

x+ x 2 “ 2 = 4 


x 2 + x 2 = 4 + 2 


x 2 +^ = 


a 2 + 8 


.(3) 


Comparing equation (2) and (3) we get 

4b 2 = a 2 + 8 
a 2 - 4b 2 = -8 

Which is the required relation. 
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2SS 


_ „ i X 

ba ;--7 = a 


P X 2 

i_* = a 

X t 

Squaring equation (2) 


.(i) 

.( 2 ) 


£ *?^ 2 = a 2 

x 2 + t* 

^ + — = a 2 + 2 

f S x 2 


.(3) 


Comparing equations (1) and (3) 


IV, 

Sol. 


a 2 + 2 = b 2 
a 2_b a = -2 


X c - x 

-f = 3b 

c x * c 

a 

4* 

xc_ 

- + — = 2 a ... 

.(1) 

c x 


- - 3b ... 

c a 

.(2) 


Squaring equation (1) 


IH ' 


(2a) 2 


p2 

^+2 = 4* 

c 2+ x 2-* a * 
Squaring equation (2). 

r >2 

^ + ^-2 = 9 b a 
x 2 c 2 

^2 + - 9b 2 + 2 . 


.(3) 


.(4) 
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V. 

SoL 


Factorization. Simixtanfots a-:o r.\ i ions 

Com pari np equation t.T* it y-\\ 

4a 2 - 2 = 9b 2 - 2 
4 a- - 9b- ~ 2 i 2 
4a- - 9b* = 4 

Which the required relation, 

I 1 

X x “ 1; * s + ^ - m * 






x 3 + ^3 = m s 


Taking cube equation n 1") 

f 1? 
e-'xJ -<• 

* , -^- 3 KSl x -i) = ' s 

^ ’ x? ~ 3. x — ~ j — ^ 

_ 1 

Now Squaring both sides. 

( x3 -^j = <f3 + 3/F 

x 6 + 5 - 2(x3) [Jjj = «3)2 + 2f (3)(3/) 


+ (30* 


X 6 + 


x 6 - 2 - ^6 + Q/4 + 9 /2 

1 

xG + ^6 = & + 6/< + 9^ + 2 
Squaring equation (2) 

( x3 + ^) =(m3>* 


■C3) 


1 

X 6 


x6 +^ + 2^m6 


x G + ^ = m6-2 


-(4) 
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Comparing equation (3) 

+ 6f 4 + 9/> 2 + 2 = mG - S 
t>G _ m ti + H . 9 f 2 = _2 - 

/' c - m n + 6^ + 9 j?2 = -4 

Note 

Answer in your text book is wron^. Be careful, 
vi- x. - “ = p ; x 2 * A a 2q 2 

A A 


Sol. 

x “x = P . (1) 

T> 

x 2 + “ = 2q2 ..(2) 


Squaring equation (1) 




x 2 + “^ = P 2 + 2 .....(3) 

Comparing equation (2) and (3). 
- 2q 2 = p 2 + 2 

p2 — 2q 2 = —2 

vii. x 2 + ^ = 3m 2 ; x 4 « n 4 

Sol. 

x z + ^ = 3m 2 ....(1) 


x 4 + zi - n4 


-( 2 ) 


Squaring equation (1) 

( lV 

x 2 + ^ij = (3m2)2 

1 { 

x 4 + x 4 + 2(x £ ) = 9m 1 

x 4 + ^ + 2 = S™ 4 
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Factorization, Simit*tam ? .oi*s kQi ations 


or 

vm. 

Sol* 


x 4 - “ = ?m 4 - 2 ....iS' 1 

Comparing equation and iSV 
9m 4 - 2 = n* 

9m 4 - n* = 2 

1 ^ i 4 

*-* = a: ^ + =f = a 


1 

X “ a 

.U) 

w 

trs 

It 

Hit 

X 

ct 

1 

1 

1 

F 

F 

P 

1 

P 


Squaring equation (11 

1'* 




= aS 


i r< 

= &; 


x-*fr-2 = a- 

A*" 


x* - ^ = a - - 2 
Again squaring, 


& -^-2 = a 4 ^ 4a 2 - 4 


^ = a 4 - 4a 2 - 4 - 2 


or 


= a 4 *4a^ + 2 .( 3 ) 

Comparing equation f2j and (3). 

a 4 + 4a 2 - 2 - a 4 

a 4 - a 4 -r 4a 2 *2 = 0 

4a 2 + 2 = 0 

2(2a 2 + 1) = 0 

2a 2 + 1 = 0 
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=== ' == Elim7nnte “t” from the following equations. 
2- 
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Sol. 

£i) 

Sol. 


(ii) 

Sol. 


at 2 - * 

bt 8 - y 

at 2 = X -- 

bt 3 = x --— 

From equation (i) 

at 2 - x 
x 

= I 


(i) 

iii) 


-er 


putting the value oft in eq (ii) 
bt a = y 


W\- 

T - 


■A/ 


X 

b 


Taking square on both sides 

la J ~ b 2 

a 3 ” b 2 
b 2 x 3 = a 3 y 2 
x - y = 2t 
x 2 + y 2 = 3t 2 


x~y - 2t 
x 2 + y 2 = 3t 2 
From eq (i) 
x - y = 2t 
2t = x - y 

2 


Jti) 

<ii) 


J* 

Putting the value of t in equation (ii) 
x 2 + y 2 « 3t 2 


x ! + y2 
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| factorization, Simci.i'.vneoi’S Uohations 

x 2 + y 1 - 3 1 

1 x' + v- - 2xy 1 


L * J 


•* y" 1 = 3x : + Sy* dxy 
4x J ■+ 4y : - 3x 2 ■* 3y- - xy 
4x- - 3x-' + 4v- - 3y® - -Oxy 
x 2 + y® = —6\y 

(Review Exercise 6 ) 

1. Four options are given below each Statement. Encircle 
the correct one. 

i. The square of 99 bv formula is_. 

a. UCOW-SilOOUP-Mll 3 h. UQOF +2(100) (1) + (1) 2 

c. uoof 2aoo> a> - u* d. aoo^-^aoouD-a) 2 

ii. If x + “ = 9. then = 

x X" - 

a. SI b. IS c. 27 d. 79 

iii. The correct factorization of 5v (y - 3) + 4(y - 3) is_. 

a. (5y-v)(4-3) ' b. <5y - 3} (y - r) 

c, (5v - 4) (y - 3) d. (y + 3)(5y + 4) 

iv. The factorization of 4x 2 - 12xy + 9y 2 is_. 

a* C2x * 3v ! 1 2x “ 3v) b. (2x - 3y) (2x - 3y) 

c. <2x - 3y) 2x - 3y) d. (2x - 3y) (2x + 3y) 

v. If x -~ = 3, then x 3 - ~j =_■ 

A i 

a. 27 b. IS c, 30 d. 36 

vi. If x **■ y = 6, x — y = 2, then y = ____ 

&. 4 b. 2 c. 6 d, 8 

vii. After eliminating' **x” from ax 2 = b and cx 2 = d, we get 


a. be = ad b. bd = ac c ‘ b s d d, abc - d 

viii. After eliminating x from x + “i=b ( 3t 2 +^ = a2 f we get 


^ 

a. a 2 = b* + 2 ‘ b. a 2 + b 2 - 2 

c. a* - b 2 - -2 d. a 2 + b 2 - -2 


ANSWERS) 


* 

1, 

a 

H W 

LI. 

d ! iii- 

C 

iv. b 

v. | d 


vi. 

b 

vii. 

a viii* 

c 
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A Gathway to jViATHS 8TH 

2. Answer the following questions- ,j 7 

i* What are the simultaneous lineal equ 

Sol. 

Simultaneous Linear Equations 

Simultaneous linear equations means a co ec ion o lin e£lr 
equations all of which are satisfied by the same va ues o e variable®, 

ii. Write any three methods for solving simultaneous lm ea *- 
equations. 

Sol. 

There are three methods. 

(a) Equating the coefficients 

(b) Elimination by substitution. 

(c) Cross multiplication. 

iii. How many equations are required for elimination of one 
variable? 

Sol. 

At least two equations are required for elimination of one variable. 



Sol. 



Squaring both sides, 



Again squaring both sides 
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--- ,t a TinN. SIMULTANEOUS EQUATIONS 


x"+^ + 2 = 2209 

= 2209 - 2 
x*+^ =2207 

Jv % 

4. Factorize the following: 

i, 3xy + &cV + 9xz 

Sol. 

3xy + 6x 2 y B + 9xz 
- 3x(y + 2xy 2 + 3z) 

('.* 3x is a common factor) 

ii. y* — I2y 2 + 36 
Sol. 

y 4 - 12 % r2 + 36 
= (y 2 ) 2 + (6) 2 - 2(y 2 ){6) 

= (y« - 6)2 

[ V a 2 + b 2 - 2ab = (a — b 2 )} 
ill. x 8 - y 8 
Sol. 

« yB 

. = (x 4 ) 2 - (y<) 2 

l.- a 2 ~ b 2 = (a + b) (a-b)] 

= (x 4 + y 4 ) (j^-y 2 ) 

= (x 4 + y 4 ) (tx 2 ) 2 - (y 2 ) 2 ) 

= (x 4 + y 4 ) (x 2 + y 2 ) tx 2 - y 2 ) 

- (x 4 + y 4 ) (x 2 + y 2 ) tx + y) (x - y) 

t'." a 2 - b 2 = (a + b) (a - b)] 

5. Find the cube of the following: 

i. 13 

Sol. 

U3) a 

= CIO + 3P 

= (10)3 + (3)3 + 3(io)(3xio + 3) 

tv (a + b) a = a 3 + b 3 + 3ab (a + b)l 
- 1000 + 27 + 90 (13) 

= 1027 + 1170 
So (13)3 ~ 2197 

ii. 2x - 3y 
Sol. 

2x- 3y 


a hi 


Scanned with CamScanner 




















A Gateway to MATHS sth 




(2x - 3y) 3 = (2x) 3 - (3y) 3 - 3(2x)(3y)(2x - 3y) 

[V (a - b) 3 = a 3 - b 3 - 3ab(a - b)l 

= 8x3 _ 27y 3 - 18xy (2x - 3y) 

(2x - 3y) 3 - Sx 3 - 27y a - 36x z y + 54xy 2 


iii. 7a - b 
Sol. 


7a-b 

(7a - b) 3 = (7a) 3 - (b) 3 - 3(7a)(b)(7a - b) 

= 343a 3 — b 3 - 21ab(7a - b) 

= 343a 3 - b 3 - 147a 2 b + 21ab 2 

6- If x + ~ = 5 r then, find the value of x 3 + x 3’ 


Sol, 



Cubing both sides. 



[V (a + b) 3 - a 3 + b 3 + 3ab<a + b)] 
So ( X 3) + (;] + 3(x) (;) (x + ^)= 125 

x3 + ^ + 3 (* + S = 12B 

x 3 +~ + 3(5>= 125 


x 3 + 3+ 15 = 125 
x 3 

xa+^= 125-15 
x3+i = no 

7, Eliminate “x” by substitution method from the following 
equations, 

i. ax — b = 0 cx 2 + m = 0 


Sol. 

ax - b = 0 .,,,(1) 

cx 2 + mx = 0 ..(2) 

From eq. (1) 
ax = b 
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Factorization, Simiu vanitus Fqvwtions 


X = 


a 


Pul x = “ in t*2> 

4 ^ T + 4i )=® 

Va' \a 

cb- mb 

*rr + ~ = o 

a- a 
b-c ■+ mba _ 
a- 

b*b - mab - 0 
b ( .bc - ma> = 0 
be - ma = 0 

£x - n = 0. sx- - tx - u s 0 


r 

t ' 

ii. 

Sol, 


(x - n = 0 
sx 1 - tx - u = 0 
F rom eq. 1 
* ‘JL - g 
n 

x — 


.,{1) 

.(2) 


Put x=“ineq, (2 

f 

^ 7 . +1 - -vl~ o 

W KtJ - 

n - tn 

s —+ —+ u = ° 


sn 5 - tm - n>- 

- n 


= 0 


sn 2 + tnf + uf 2 = 0 
or n 2 s + ^nt + Pu-0 

Which is the; required relation. 

Eliminate *bc” from the following equations by using formula. 


8 , 

i- 

S3K 


x + ~ = § > x 2 ^ = b 2 


1 a 
x + x = 3 


..(1) 
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A Gateway to mathc 8th 


x“ + ^ = b* 


* ■ — 2 ) 
Squaring equation (1) 

1 


— O a 2 

x+ X 2 + 2= 1T 


x2 + ^ = ~9~ Z 
„ , 1 a» - 18 

x x 2 9 .(3) 

Comparing equation (2) and (3). 


b 2 = 


a 2 - 18 


or 

or 


ii. 

Sol. 


9b 2 = a 2 - 18 

a 2 - 9b a -18-0 

Which is the required relation. 

x + ~ = 3 b, x 3 + = a 3 

“ A 




x + - = 3b 


x 3 + ^ = a 2 


.( 1 ) 

.( 2 ) 


Squaring equation (1) 

( lY 


x + -j =(3b)» 




x 3 +^ + 3(x) 


x 3 + 4 + 3(3b) = 27b 3 


x 3 + + 9b = 27b 3 


27b 3 


or 


.(3) 


x 3 + ^ = 27 b 3 - 9b 

Comparing equations (2) and (3), 
a 3 = 27 b s - 9b 
a 3 + 9b - 27b 3 
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Factorization, Simcltaneocs Equations 


m. 

So*. 


1 . ± K4 
X - “ = a. v r_ o’* 


XT* 


x-- = a 




.tl) 

. 


Scunrmr equation I 
■ ^ 

I s 


, X 'x 







Again squaring. 


( lY 

=(a*-2F 

(X 2>2 + ( ^ % 2{s 2 ) (j) = (a 2 ) 2 + (2) 2 + 2(a 2 )(2) 
x 4 + 2 - a 4 + 4a 2 + 4 
x 4 4 -^7 = a 4 - 4a 2 t4 - 2 

S’ 

x 4 - ^ = a 4 - 4a 2 + 2 .(3) 

Comparing eq. (2) and (3’j, we get 
b 4 = a 4 * 4a z -r 2 
or a 4 - 4a 2 - 2 = b 4 

Which is the required relation. 

9. If the numerator and denominator of a fraction is 

3 

increased by 1 T the fraction becomes ^ and if the 

numerator and denominator of same fraction are 

2 

decreased by 1, it becomes ^ . Find the fraction. 

Sol. 

Let numerator and denominator of a fraction be x and y 

yL 

respectively. Then fraction = “. 
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By the first condition, 

x+A_ 3 
y + 1 4 

By cross multiplication, 

4(x + 1) = 3{y + 1) 


4x + 4 = 3y + 3 
4x - 3y = 3 - 4 

4x - 3y = -1 .^ 

Now other condition 

X'l 2 


y - X 3 

By cross multiplication, 
3(x - 1) - 2(y - 1) 


3x - 3 = 2v - 2 
3x — 2y = 3 — 2 

3x - 2y = 1 . 

Multiplying eq, (1) by 3 
3{4x - 3y) - 3(-l) 

12x — 9y = — 3 (3) 

Multiplying eq. (2) by 4, 

4<3x - 2y) = 4(1) 

12x-8y = 4 (4) 

Subtracting eq. (4) from eq. (3) 

12x-9y = -3 (3) 

12x - Sy = 4 


-y = -7 

n y = 7 

Put y = 7 in eq. (1) 
4x - 3(7) - -1 
4x - 21 = -1 
4x = 21 - 1 
4x = 20 
20 


x - 4 
x ~ 5 

So numerator = 5 
Denominator — 7 


Thus required fraction is ^ 
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Factorization. Simiu/tanhocs T.QtvAiioNs 


9. Eliminate -t" from the following equations. 
1 + t 2 2at 


(i) 


x " 1 - t fi * *' ” 


l~t 2 


Sol. 


x = 


l + t~ 

1-t 2 


2at 

y - 1 - t- 
From eq (i> 


CO 

(n> 


1 - 1 - 


x = 


1 -t 2 

Taking square on both sides, 

■mhc 

(i -s- ty 
“ (1 - tF 
1 + V + 2t g 

" <1 - t 2 F - 

From eq (ii) 

2at 




y - 

z = 

a 


1-t 2 

2t 


l-t 2 

Taking square on both sides. 


gT-tST 


C2t*F 

Cl - t 2 F 
4t 2 

(1 - t 2 F 


iiv) 


Subtracting eq (iv) from eq (hi) 
1 + t 4 -t- 2 t a 4t a 

~ (1 - t 2 F 
1 + t 4 + 2t a - 4t 2 


_ 




■ 2 ~ 


Cl - t a F 
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. -its 



a - t 2 ) 2 

' a -t 2 ) 2 


Tjr2 

X 2 - a 2 = 1 

1 4 t 2 

b(l - t 2 ) 

, 

*= 2at ,y 

= 1 + t 2 


1 + t 2 


(i) 

x ~ 2at 
b(l - t 2 ) 


_(ii) 

y~ ut 2 

From eq (i) 

/ 



1 + 

x = 2 at 
ax- 2t 

Taking reciprocal of equation. 


_1_ _ _2t_ 

ax ^ 1 + t a 

Taking square on both sides. 



1 (2t) a 


a 2 x 2 (1 4-t 2 ) 2 

4t 2 

' (1 + t 2 ) 2 - 

Prom equation (ii) 
b(,l -t 2 ) 

y ~ 1 + t 2 

y _ 1 - t 2 

b ” 1 + t 2 

Taking square on both sides. 


_(iii) 
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1 

1 * t* 


if +1 i ■ 

i' 1 l 


1 * I* 

* Cl * w« 

ArMjng , in d >. < 

1 v* 41 s I * f y 

*** * ♦! - t*l» * il *1*W 

£LllJ * ■* 

* (2 - 

s -1« - 

"cl - 


11* 


Il - ;=■ 

= ] - i- - 

- 1 
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Parallel Lines 


If two lines lyinp on the same plane never meet or touch or 
intersect at any point, then these arc called para lie! line*. Parallel 
lines are always the same distance apart. 



If three parallel lines are interested by two transv ersals In such 
a way that the two intercepts on one transversal arc equal to 
each other, the two intercepts on the second transversal are also 
equal- 
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Fundamentals op Geometry 


A line through the midpoint of side of a triangle parallel to 
another side bisects the third side. 

c 



Special angles formed when a transversal intersects two 
parallel lines 

When a transversal intersects two parallel lines angles formed 


are 


• Vertically opposite angles. 

• Corresponding angles. 

♦ Alternate interior angles. 

# /Interior angles. 

Vertically Opposite Angles 

i Vertically opposite angles are formed 
wt/en two straight lines intersect. The two 
angles are directly opposite each other through 

fcfie vertex. 

/ 

ZAOC and ZDOB are vertically opposite 
angles. ZAOD and ZCOR are vertically opposite angles. 

Corresponding Angles 

In the following figure, the transversal “Z” intersects the two 
parallel lines m and n. Consider these pairs of angles. 

Z1 and Z5 




Z2 and Z6 
Z3 and Z7 
Z4 and Z8 

These pairs of angles are corresponding angles because both the 
angles are at the same position; both are on the same side of the 
transversal and at the same side of the two parallel lines. 
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Alternate Interior Angles 

Consider the following figure in which transversal / inters 

two parallel lines x and y. 

The pair of angles Zb, Zf and Zc t Zg 
both the angles are on opposite sides of the 
transversal and between the two parallel 
lines. These angles are called alternate interior angles. 

Example 

Find the value of x, y and z* 

Where lines a and b are parallel and lines c and d are parallel to 
each other. 


Sol. 

As a is parallel to b. 

So 2k - 42 D (alternate interior Zs) 
mZx = 2r 

Also c and d are parallel 

So mZy = 42° (corresponding ^ s ) 
ntZy + m Zz — 180° (interior Zs) 
42° 4- z " 180° 
m Zz =, 180° - 42’ . 

= 138° 
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□ ___* 

S 5 

Sol. 

Given that 
mZSRQ - 90° 

So mZPQR = 90° 

2. Find the value ofV ! 



Sol. 

Since lines a and b are parallel lines. So 
x + 5° + llo° - 180= 
x + 120° = ISO 0 
x = 180° - 120° 
x = 60° 

3. If mZ3 = 68% and mZ8 - (2x + 4)% 
Wbat is the value of Zx? 

Show your steps. 



Sol. 

mZ3 - 68° 

Z4 and Z8 are corresponding angles. So mZ4 = (2x 4- 4)°. 
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So mZ3 + mZ4 = ISO 0 


68° + 2x + 4 = 180° 
2x + 72° = ISO 15 
2x = 180° - 72° 

2x =308° 


108 

x - g 

x - 54° 

So mZx - 54° 

4. If mZl = 105°, find mZd, m/5 and mZ8. Indicate whiiotx 
property is used? 



SoL 

mZl = 105" 

From the figure, 

mZl = mZ4 r 1 

(vertically opposite angles) 

go ni^4 - 105° 

Since en d z5 

are corresponding Zs. So 


mZ5 = 105 e 

Again ^5 and Z8 are 

vertically opposite Zs. So 

m^S - 105 ° 
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Sol. 


Since lines sire parallel. 
So llx — 2 = 75 

(/. corresponding angles) 
llx = 75 + 2 
llx = 77 
77 

S= TT 

x - 7 

Now llx -2 = 11x7-2 
= 77-2 
= 75° 



Sol. 

Since lines are parallel. 

So (x + 139)° and 132“ are interior angles. Thus 
x + 339* = 132* 
x = 132* - 139* 
x = -7 
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Also x + 139° = -7 + 139 
= 132° 


iii. 



Sol* 

20x + 5 + 20x — 5 “ 180° 

40x= 180° 

180 
x= 40 

9 

x = g “ 4.5 

Now 20x + 5 = 20 (4.5) + 5 and 20x - 5 = 20(4.5) - 5 
= 90 + 5 = 90° - 5 

20x + 5 = 95° 20x-5 = 85 

» 

iv. 



Sol, 

x + 109 + x + 89= 180" 
2x + 198 = 180° 

2x = 180° - 198 
2x = “18 
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IS 

X = “T 

x = -9 

Now x + 109 - -9 * 109 
- 100 ' 

And x + S9 = -9 4 89 
= 80 * 

Polygons 

A polygon is a closed plane figure with three or more straight 
sides. Polygons are named according to the number of sides. 





Hexagon 

Properties of a Parallelogram 

A parallelogram is a special type of quadrilateral whose pairs of 
opposite sidtis are parallel. 

^ A parallelogram is a quadrilateral with 
both pairs of apposite sides parallel 

® In a parallelogram the 2 pairs of 
opposite sides and angles are 
congruent. 

^ In a parallelogram the consecutive angles are supplementary. 

^ In a parallelogram the diagonals bisect each other. 

Regular Pentagon 

A five sided polygon in which all the five sides and angles are of 
same size is called a regular pentagon. The sum of measures of all the 
interior angles of a regular pentagon is 040*. The size of each angle of a 

regular pentagon is ^ “ = 108 . 

Regular Hexagon 

* 

A six sided polygon is which all the six sides and angles are of 
same size is called regular hexagon. The sum of measures of all the 
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Example 



b ^ j » j — ft = 120“. 


Given that QRST is a parallelogram, find the value of x m the 


diagram below. 


R 



T 


Sol. 


We know that opposite sides of a parallelogram are congruent, 


We have 


mZ(x + 15)° = 127° 
mZx b 127° - 15° 
mZx - 112° 

Example 

Given that DEFG is a parallelogram, determine the value of x 

and y. 


£ 


D 



F 


G 


Sol. 

mZG = 45 s + 70° 
m/G - 115° 

Now 115 s + mZD = 180° 
mZD > 180° - 116° 
= 65° 

Also 5y = 66 
66 
y=T 
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Fundamentals of Geometry 


y = 13° 

Since mZF = mZD 
7x-S - 65 p 
7x - 65 + 5 
7x = 70 

70 
x= 7 

x - 10 D 

Exercise 7.2 


1. 

m 


Find the value of the unknown from following figures. 


Sol 



Since in parallelogram, opposite angles are congruent. SO 
f = 78° 

/ & an d 63° are alternate interior angles. So they must be 

congruent. So Ze = 63° 





it 


Sol. 

Also 


p w 

inn parallelogram, opposite angles are congruent, So y = 70 Q 
1 + 70 ° = 180 ° 


* = 180 “ - 70 ” 
x = IIP” 
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Sol. 

Above fig is a parallelogram. Since OU and RF are opposite sides 
of a parallelogram are congruent. So 
g = 16cm 

Diagonals of the parallelogram bisect each other. 

So h = 14cm 



got 

So 


Angles y and 95° are alternate interior angles. 
y = 95* 

Angles x and 95° are corresponding angles. So 
x = 95 * 


i 



Scanned with CamScanner 


















Straight line makes an auEie of 180 ? . So 
c - 123" = ISO* 
c = ISO 1 - 123' 


c = o i' 

Angles c end b are alternate interior angles. So b = c i.e* b = 57= 

^A*e fticfrac 

Angle a and e are alternate interior angles 


a = 55‘ 

Putting values of Za and Zc. 

Za - Zc Zd = ISO' 

55 - 57 ~ Zd = ISO 1 
112 - Zd = 180 ‘ 

Zd - ISO 1 - 112' 

Zd = 6S 1 

v*’e tjtk the triangle is ISO 1 . So 
tr - d- - 53 1 = ISO 1 
57 1 - d 1 * 53 1 = ISO 
112' - d' = ISO' 
d - ISO 1 - 112' 

= OS' 

In a tn angle then of the angles = 180 5 
a 1 - c'' - &' = ISO 1 
a* - 37*' - d* = ISO 5 
a* * 125' = 123* 
a'' = ISO'* - 125' 

= DO t 

Circle 

A circle is a simple plane shape of geometry _ 
also "tailed a simple closed curve such that all its 
point' are at the same distance from a given point. 

- — 
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Terms in 
Arc: 
Chord: 
Secant: 

Sector: 

Segment: 

Tangent: 

Concyclic 


Circle 

Any part of boundary of the circle. 

It is a line segment whose endpoints lie on the circle. 

It is a straight line cutting the circle at two points. It is an 
extended chord. 

A region bounded by two radii and an are lying between 
the radii. 

A region bounded by a chord and is lying between the 
chord’s endpoints. 

A straight line that touches the circle at a single point. 

:A set of points are said to be concyclic or (cocyclic) if they 
lie on a common circle. 



1. For each of the following figures, calculate the unknown 
angles marked x, y and z, 

id 

i. 



Sol. 

From the figure, clearly 
110 °+ 30 °= 180 ° 
z -+- 140° = 180* 
z = 180° - 140° 

= 40 * 

Now z and y are alternate interior angles. 
So y - z 
y = 40° 

x and 50* are alternate interior angles 

So x = 50* 


i 
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SoL 

In a parallelogram, opposite angles are congruent so 
x = 70° 

No^\ \ and 65 are alternate interior angles So 
y = 65* 

Now y + z + 70 * - igo° 

65 + 2 + 70° = X80 D 
z + 135° = 180° 
z - 180° - 136° 
z = 45° 



SoL 


From the figure, clearly 


z + 60° + 40° = 180° 
z + 100° s= 180* 
z - 180* - 100° 
z - 80° 

Now z and y are alternate, interior angles. So 
y = z 

y = 80* 

x and 35 are alternate interior angles 
So x = 35 c 
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2. In a parallelogram, one angle is 28° greater than the 

other. Find the angles of the parallelogram. 



Sol. 

Let ABCD be a parallelogram let 
angle at vertex A be x°. Then by given 
condition, other angle is (x + 28)°. 

Sum of all the 4 angles of a 
parallelogram = 360°. So 

x + x + x + 28 + x + 2S = 360° 



4x + 56 = 360° 
4x = 360° - 56° 
4x = 304° 


304 


x = 76° 

So other angle = 76° + 28° - 104° 


i,e. 

’ ZA = 76°, ZB = 104° 
ZC = 76% ZD = 104° 


3 . 


Sol. 


So 


If one angle of a parallelogram is four times greater than 
the other. Find the angles of the parallelogram. 


Let ABCD be a parallelogram let angle 
at vertex A be x®. Other angle = 4x 

Sum of measures of all the four angles 
of a parallelogram = 360° 

x + 4x + x + 4x = 360° 




lOx - 360° 


360 

xs= 10 

x = 36° 

And 4x = 4x 36° 


= 144° 

So angles of the parallelogram are 36°, 144°, 36°, 144°. 
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4, The measure of one angle of a parallelogram is 85*. What 
are the measures of the other angles? 

Sol. 

Let ABCD be the parallelogram angle at vertex A = 85° 

Since ZA and ZC are opposite angles of a parallelogram. 


So mZA = mZC 
m/C = 85* 

Now mZA + mZB = 180° 

85° + mZB = 180* - 85° 


D 


n. 



mZ B = 95° ^ ^ 

Also ZB and ZD are opposite angles. So 
mZB — mZD 
mZD - 95* 

5. In parallelogram WXYZ, the measure of angle X -(4a - 40)° 
and the measure of angle Z =(2a - 8)°. Find the measure of 
angle W. 

SoL 

WXYZ is a parallelograms, ZX and ZZ are opposite angles of the 
parallelogram. 

So ZX=ZZ 

4a - 40 = 2a - 8 



4a - 2a = 40 - 8 
2a = 32 
32 

a - 2 


So *2a — 8 - 2 x 16 — 18 - 


= 32-8 
-24* 


So ZZ = 24°, ZX=24° 

Now mZW + ZZ = 180* 
mZW = 180° — mZZ 
= 180° - 24° 
mZW - 156° 
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u. 


m- 


iv* 


vi. 


vu. 


(Review Exercised) 


Four options are given below for each Statement. Encircle 
the correct one. 

If two lines on a plane that do not intersect each other at 
any point are called_. 

a. parallel line b. perpendicular lines 

c. transversal lines d. all of the above 

Parallel lines are always_ 

a. same distance apart b, intersect at one point 

c. overlap each other d. varied distance apart 

If three parallel lines are intersected by two transversals 

in such a way that the two intercept on one transversal 

$ 

are equal to each other, the two intercepts on the seconds 
transversal are_. 

a. greater than the first one b. not equal 

c. smaller than the first one d, also equal 

Vertically opposite angles are___ 

a. congruent b. supplementary 

c. complementary d. unequal 

Alternate interior angles are _ 

a. congruent b. supplementary 

c. complementary d. unequal 

A closed plane figure with three or more straight sides is 
c ailed_. 

a* polygon b. circle c. cone d, pyramid 

A special type of quadrilateral whose pairs of opposite 

sides are parallel is called 

a. triangle ' b. regular polygon 

c, parallelogram d. kite 
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vnii Any connected part, of circle is 


Fundamentals or Gro^t.,, 


IX* 


X* 


XI, 




a. chord 


b. secant 


c. sector 


arc 


A line segment whose end points lie on the circle i 
called_* 


is 


a. chord 


b. secant 


e. sector 


arc 


An extended chord, a straight line cutting the circle at 
two points is called _ 


a. chord 


b, secant 


c. sector 


d. arc 

A region bounded by two radii and an arc lying between 
tbe radii is called_ 


a. chord 


b. secant 


nn. 


c, sector d, arc 

A straight line that touches the circle at a single point is 
c ailed_. 

a. chord b* secant c. sector d. tangent 

A region bounded by a chord and an arc lying between 
tbe chord’s end points is called_. 

a. chord b, secant c. sector . d. segment 


answers! 


■ 

1. 


■ ■ 

11. 

a 1 

777-I 

111. 

d 

-fl 

iv. 

a 

v. 

a 

■ F 
VI. 

d 

< 4 

Vll* 

c 

* * * 

vm- 

d 

is. 

a 

X* 

b 

si. 

e 

* u 

Xll. 

d 

1 

xiii. 

d 



2, Consider the following figure* 
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a * Write the pair of; 
i* Corresponding angles 


Sol. 


Pairs of corresponding angles are 


Z1,Z9 ; Z2 , Z10; 

Z3 , Zll ; Z4 , Z12; 

Z5 , Z13 ; Z6 , Z14; 

Z7 , Z15 ; Z8 , Z15; 

ii- Alternate interior angles 

Sol. 

Pairs of alternate interior angles are 

+ 


Z6, Z9 


Z8 t Zll 


Z5 . Z10 


Vertically opposite angles 

Sol. 


Pairs of vertically opposite angles are 


Z1, Z6 ; 
^4, Z7 ; 
Zll , Z16 ; 


Z2 , Z5 
Z9 , Z14 
Z12 , Z15 



Z7 


ZJ2 


Z3 , Z8; 
Z10 , Z13; 


m 

lv * Alternate exterior angles 

Sol. 

Pairs of alternate exterior angles are 
Z5 , Z9 ; Z6 , Z10; 

Z7.Z11 ; ZS j Z12; 
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Sol. ne measure of all the ] ~~ -- 

Giv «n that 
m ^l = 125° 

^^2 = 1 Q 0 P - 125 0 
m^2 = 55° 

m^3 - 125° 

= 55 0 
m^5 = 55 c 
*^6 = mZl 
m^9 « 125° 

^ZIO — m /2 
mZ10 = 55° 

n^l3 = 55° 
mZ14 = 125° 
mZ 8 = 125 ° 
mZ7 = 550 
mZ15 = 55° 
mZ16 = 125° 
mZll = 125° 
mZ 12 = 55 p 

M 

3* Find the value of “x” 
i. 


( - Zl , Z3 are corresponding Zs) 
f - niZ2 = mZ4) 

('■' mZ2 = mZ5) 

M 

t v m Zl = mZ9) 


< v mZ13 ~ mZ10) 
('-' m/9 _ mZ14) 
mZ3 - mZ8) 
(V mZ7 = mZ4) 
(V mZ15 = mZ7) 
('-■ mZ16 — mZ8) 
(■-' mZll = mZ3) 
<V mZ12 = mZl5) 
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Sol- 


So 


We redraw the figure as 


42° + x + 14 = 180 
x + 56° = 180 6 
x= 180°-56’ 
x = 124° 




Sol. 


We redraw the figure as 



pairs of parallel lines form a parallelogram. 
One angle of parallelogram = 61° 

Other opposite angle is also 61° 

So 2x+ 15° + 61° s 180° 

2x + 76° - 180° 

2x = 180° — 76° 

2x - 104° 

x= mi 

x- 52° 
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Fundamentals of Geometry 



S H 


Sot 

PQRS is a parallelogram. 
So 3x + 1 + 110° - 180° 

3x + 111° = 180° 

3x = 180°- 111° 

3x = 69° 

69 
x ~ 3 

x - 23 d 
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1 — --- * - -- - -— - 

Construction of a Square 

a. When diagonal is given. 

a « _f 1 ► M 

Example 

Draw a square ABCD such that its diagonal is 4cm. 

Sol. 

One of the diagonal of the L-¬ 

square ABCD is BD and BD - 
4cm, 

Steps of Construction 


L 

ii. 


in. 


iv. 


Draw the diagonal mBD = 4cm. 8 

Draw a perpendicular bisector 

_ 

LM of the diagonal BD cutting 
it at point O. 

With O as centre and radius 
OB — 2cm, draw arcs cutting 
LM at A and C. 

K 

Join A with B and D, and C with B and P which giv-es the 
required square ABCD. 
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b« When difference between its diagonal and side is given. 
Example 


Draw a square ABCD when the difference between its 
diagonals and side is equal to 2cm. 


Sol. 

Steps of Construction 

i. Draw PQ and mark a point as A on it. 

ii. Construct mZQAN = 90° at A. 

“ " !• 

iii. Draw two arcs of radii 2cm and centre at A which intersects PQ 



A which intersects AN at D, 

* 

vi. Draw two arcs each of radius = mAB, one centre at B and second 

* J [ — 

centre at D. These arcs will intersect at point C, 

vii. Join C with D and B. So ABCD is the required square. 
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c. When the sum of its diagonal and side is given. 

Example 

Draw a square ABCD when the sum of its diagonal and 
side is equal to 3 cm. 

Sol- 

Steps of Construction 




i. 


Draw FQ and mark a 
point as S on it. 

ii. Construct m^QSR = 90 e 
at point S, 

Hi. Draw an arc of radius 
3cm and centre at S 


intersecting SK at L. 





iv. Draw an arc of radius 3cm and centre at S intersecting PQ at A 

v. Draw an arc of radius « mAL and centre at S which intersects 

- _ 

PQ at B. AB is the side of the required square, 

vi. Draw perpendicular BM at B. 

vii. Draw an arc of radius mAB and centre at B which intersects BM 
at C, 

v iu, Draw two arcs, each of radius mAB, one with centre at A and 
second with centre at C which intersects at D. 
ix. Join C with D and D with A, So ABCD is the required square, 
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Construction of a Rectangle 
a. When two sides are given. 

Example 

Construct a rectangle ABCD in which mAB = 4cm and 
mBC = 5cm 


Sol, 

i. 

ii. 


in. 


Draw mAB — 4cm 
Construct mZA - — 90* 

and draw AG and BH . 

Draw an arc with centre at A 
and of radius 5cm which 


IV. 


intersects the AG at point D. 

Draw an arc with centre at E 
and of radius 5cm which 


intersects the BH at point C. 

■ 

v. Join C and D. 

So ABCD is the required 
rectangle. 

b. When diagonal and a side are given. 
Example 



Sol. 

* 

1 . 

■« 1 

ii. 


m. 


IV. 


Construct a rectangle ABCD when mAB = 3cm and mAC 
5cm 


Draw mAB — 3cm 

Construct mZA = mZB ~ 90* and 


draw AX and BY . 

With centre at A and radius 5cm 
draw an arc which intersect by at c. 

With centre at B and radius 5cm, 


draw an arc which intersects AX at 
point D and join C and D, 

So ABCD is the required rectangle. 
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Construction of a Rhombus 

a When one side and the base angle are given. 
Example 


‘275 


Construct a rhombus PQRS when mPQ = 4cm and 
m ZP = 45“ 

Sob 

Construction steps 





Draw mPQ = 4 cm 


Construct mZP = 45° and draw FX 
Draw an arc 
with centre at P 
and radius 4cm 
which intersects 


PX at S. 

Draw an arc 
with center at S 
and radius 4cm. 

Draw an arc 
with centre at Q 
and radius 4cm which intersects the previous arc drawn from S 
at R. 

Join R with S and with Q. 

P QRS is the required rhombus, 
wnen one side and a diagonal are given. 


Example 


Construct a rhombus PQRS when mPQ = 3cm and 


mPR e 5cm 

Sol. 


Steps of Construction 

a 

)[ Draw mPQ = 3cm, 

Draw an arc with centre at P and 
radius 5cm. 

■ . 

111 " Draw an arc with centre at Q and 
radius 3cm, which intersects the 
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previous arc at R, 

iv. Draw an arc with centre at R and radius 3cm. 

v. Draw an arc with centre at P and radius 3cm which intersects 
the previous arc at S. 

vi. Join Q with R, R with S and P with S. 

So PQRS is the required rhombus. 

Construction of a Regular Pentagon when a side is given. 
Example 


Construct of a regular pentagon PQRST when mPQ - 4cm 


Sol. 

Steps of Construction 


i. 

ii, 




Draw mPQ = 4cm. 

Construct 
rnZP^m^Q = 108° 
with the help of 
compass. 

Draw an arc with 
centre at P and 
radius 4cm which 
- > 

intersects PX at 

T. 

Draw an arc with 
centre at Q and 
radius 4cm which 



4 chi 


Y 


V. 


-» 

intersects QY at R. 

Draw an arc with centre at R and radius 4cm, 


v * Draw an arc with centre at T and radius 4cxn, 

It intersects the arc drawn from point R at the point S. 

Toin R with S and T with S. 
vn, ^ ^ 

So PQRST is the required regular pentagon. 
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' Construction of a regular hexagon when a side is given. 

* ► 

Example 


277 


Construct a regular hexagon ABCDEF when mAB = 3cm. 

Sol. 

i ■■ 

Steps of Construction 


i. Draw a circle of radius 3cm with centre at O, 



iv. Take C as the centre and radius 3cm, draw an arc on the circle 
mark it as D. 

v. Take D as the centre and radius 3cm, draw an arc on the circle 
mark it as E. 

k 

vi. Take E as the centre and radius 3cm, draw an arc on the circle, 
mark it as F. 


vii. Join B with C, C with D, D with E, E with F and F with A. 
Hence ABCDEF is the required regular hexagon. 
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Constructing a kite when two unequal side and n diagonal 
are given. 

Example 

Construct a kite PQRS when mPQ = 4cm, mQR = 6cm and 

the length of the longer diagonal is mPR - 8cm. 

Steps of Construction 4 

i. Draw mPQ = 4cm 

ii. Draw an arc with centre at Q and radius 6cm. 

iiL Draw an arc with centre at P and radius 8cm. It intersects the 
previous arc at point R. 

iv. Draw an arc with centre P 
and radius 4cm above P. 

v. Draw an arc with centre at B 
and radius 6cm which 
intersects the arc drawn 
from P at S. 

vi. Join R with Q and S and P 
with S. 

So PQRS is the required 
kite. 


Exercise 8.1 



1. Construct a square ABCD when a diagonal mAC - 4,5cm. 
SoL 

One of the diagonal of the square ABCD is AC and mAC 
— 4.5cm. 

Steps of Construction 

i 

i. Draw the diagonal mAC = 4.5cm. 
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u. 



iv. 


2 . 


SoL 

i. 

■ ■ m 

iiu 



v. 


vi. 



Draw a perpendicular 
bisector LM of the 

diagonal AC cutting it at 
point O. 

With 0 as centre and 

radius OC or OA equal to 
2.25cm, draw arcs cutting 

LM at B and D, 

Join B with A and C, and 
D with C and A with D. 

Which gives the required 
square ABCD. 



Construct a square PQRS when its diagonal is 4cm more 
than its side. 

Steps of Construction 

Draw XY and mark a point as P on it. 


Construct m^YPN = 90° at P* 

Draw two arcs of radii 4cin 

and centre at P which 

«-* —* 

intersects XY at M and PN 

at L. 

Draw an arc of radius = 

mLM and centre at M 

which intersects XY at Q, 
Draw an arc of radius = 

mPQ and centre at P which 

—i 

intersects PN at S. 

Draw two arcs each of 



radius — mPQ, one centre 

at Q and second centre at S. These arcs will intersect at point R. 
Join R with S and Q. So PQRS is the required square. 
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3. Construct a square FQRS when sum of the diagonal and 
side of the square is 8cm, 

Sol. 

Steps of Construction 


i. 


ii. 


Ill, 


IV. 


Draw AB and mark a point 
S on it . 

Construct m_BCD - 90"' at 
point S. 

Draw an arc of radius, Scm 
and centre at C intersecting 

CD at L- 

Draw an arc of radius, Scm 
and centre at C intersecting 

AB at P. 



V. 

vi. 

vii. 

viii. 
xi. 


Draw an arc of radius = mCL and centre at C which intersects AB at 

Q. PQ is the side of the required square. 

Draw perpendicular QM at Q, 

Draw arc of radius mPQ and centre at Q which intersect QM at R. 

Draw two arcs, each of radius mPQ, one with centre at P and second 
with centre at R which intersects at S. 

Join R with S and S with P. 

Hence. PQRS is the required square 


4. 

SoL 


Construct a rectangle ABCD when mAB = 4cm and mBC = Gem. 

t H 


mAB - 4cm, mBC — 6cm 

Step of Construction 

i. Draw mAB - 4cm 

ii. Construct mZA - 90° 

ni/B — 90°, draw AG and BH. 

iii. Draw an arc with centre at A 
of radius Scm which 

intersects the 1 AG at point D. 


and 
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Draw an arc with centre at B and of radius 6cm which intersects 

the BH at point C, 

Join C with D. 

So ABCD is the required rectangle. 


5, Construct a ree tangle ABCD, when the mAB = 5.5cm and 

mAC = 8cm, 

Sol. 

i 4 

mAB = 5,5cm, mAC - Scm 

W 

Steps of Construction 


i. 


u. 


m. 



Draw mAB = 5.5cm 
Construct mZA = mZB = 90° 

and draw AX and BY . 

With centre at A and radius 
Scm, draw an arc which 
——> 

intersects BY at the point 
C. 

With centre at B and radius 
Scm, draw an arc which 
-—» 

intersects AX at the point D 
and join C and D. 



A 5.5cm 


So ABCD is the required rectangle. 


6, Construct a rhombus KLMN, when the mKL - Scm, ra/K = 
75*. 

Sol. 

mKL - Scm, mzK = 75° 

Steps of Construction 

i. Draw mKL = Scm 
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ii. Construct mZK = 75° and draw KX . 

iii. Draw on arc with centre at K and radius 5cm which intersects 
KX at N. 



iv. Draw am arc with centre at N and radius 5cm, 

v. Draw an arc with centre at L and radius 5cm which intersects 
the previous arc drawn from N at M. 

vi. Join M with N and with Q, 

So KLMN is the required rhombus. 

7. Construct a rhombus STUV, when mST = 6cm and. 
mSU = 9cm 

Sol. 


mST — 6cm, mSU — 9cm 

Steps of Construction 

i. Draw mST = 6cm 

ii. Draw an arc with centre 

at S and radius 9cm, 

iii. Draw an arc with 

centre at T and radius 
6cm which intersects 
the previous arc at U. 

iv. Draw an arc with at 
and radius 6cm. 
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V. 


■ i, tt i I u it ir% n x ——- 

Draw an arc with centre at S and radius Gem which intersects 
the previous arc at V, 


vi. Join T with U, U with V and S with V. 

So STUV is the required rhombus. 

8. Construct a parallelogram ABC1> with diagonals 6cm on H 
8cm and the angle between them 70°. 

* 

Sol. 


mAC - 6cm, mBD - 8cm, mDOC = 70° 

Steps of Construction 


i. Draw diagonal mAC = 6cm 

ii. Bisect AC with 0 as the 
midpoint. 

iii. Construct an angle of 70° at 

point 0 and extend the line 
on both sides, 

iv. From 0, draw an arc Q f 
radius 4cm (half of 8cm) Qn 

both sides of AC to cut the 
above line at B and D, 

v. Join A with B and D. 

vi. Join C with B and D. 





So ABCD is the required 
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9, Construct a parallelogram DEFG where mDE = S.ficm, 

mEF s 6.5cm and m/F = 60®, 

SoL _ 

mDE — 5,5cm, mEF = 6.5cm, m*iE = 60 e 



Steps of Construction 

i. Draw a line of segment mDE = 5.5cm 

ii. Construct m/E = 60° at point E, 

iii. Draw an arc with centre at E and radius 6,5cm which intersects 
EX at F. 

iv. Draw an arc with centre at D and radius 6.5cm above point D. 

v. Draw an arc with centre at F and radius 5,5cm which intersects 
the arc draw from D at G, 

vi. Join F with G and D to G to form the required parallelogram. 

H __ ■§» 

10. Construct a kite DEFG where mDE - 4cm, mEF = 8cm and 
the length of the longer diagonal is mDF » 13cm. 

Sol. 

D 4cm E 

Steps of Construction 

i. Draw mDE - 4cm 

ii. From point E, draw an arc of radius 8cm taking point E as 
centre. 
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111- 


From point D, draw an arc of radius 13cm taking D as centre. 

This arc does not intersect the first arc at any point. So kite 
DEFG cannot be constructed. 

Construct a regular pentagon ABCDE, where mAB *= 3.2cm* 


U- 

Sol- 

gteps of Construction 

Draw mAB - 3.2cm. 
Construct nLZA=mZB~ 108° 
Draw an arc with centre at 
A and radius 3.2cm which 


i. 

ii. 

iii- 


iv. 


v. 


VI. 


Vll, 


12 . 


intersects AX at E. 

Draw an arc with centre at 
B and radius 3.2cm which 


intersects BY at C. 

Draw an arc with centre C 
and radius 3,2cm. 

Draw an arc with centre at 
E and radius 3.2cm. 



It intersects the arc drawn from E at point D. 

Join C with D, D with E, 

So ABCDE is the required regular pentagon, 

Construct a regular hexagon STUVWX, where mST 


i 


I 


3cm. 


Sol. 



Scanned with CamScanner 













SteP s 


of Construction 


. Practical Geometry 


ii- 


in- 


iv. 


Draw a circle of radius 3cm with centre at O. 

Tate a point S on the circle, draw an arc on the circle with centre 
at S and radius 3cm, Label it as T. 

Take T as the centre and radius 3cm draw an arc on the circle, 
mark it as U. 

Take U as the centre and radius 3cm draw an arc on the circle, 
it as V- 


v. Take V as the centre and radius 3cm, draw an arc on the circle, 
mark it as W. 

vi. Take W as the centre radius 3cm, draw an arc on the circle, mark 
it as X, 

vii. Join T with U, U with V, V with W and W within X, 

So STXJVWX is the required hexagon. 

Construction of a Right Angled Triangle 
a. When hypotenuse and one side are given. 

Ex ample 


Construct a right angled triangle ABC, when mAB = 5cm, 
mAC = 7cm and mZB = 90° 
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b. Construct a right angled tri^gle 

the vertical height from its ve j - 

given* 

Construct a right angled triangle ABC, when hypoten^g^ 


BC - 9 cm, perpendicular mAL - 4 em 

Sol. 

Steps of Construction 


l. 


Draw a circle of radius Pj ~ ~ 2~ ^-^cm with centre at 0. 





11. 

■ B + 

in, 

iv, 

v, 

vi, 

vii, 


Draw diagonal BC. 

Take a point P at a distance of 4cm above BC. 




Draw a parallel line XY passing through P which intersects the 
circle at A and A'. 


Draw a 
L. 

Join A and L. 

with B and C. 
So ABC is the 

-V A 


A to BC which intersects BC at point 


triangle. 
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Exercise 8.2 


1. f nnvinici follow ing r-*g>si w lien: 

* Hrpmrfitm- - S Ncm trsi lfr(VH of * I* Woitl. 

h. » (Vn knglh of * «i*le i<* 3f*?w. 

f - HipeJrmiw' * \crn anti Vrnflih of ^.Som. 

SoL 
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j^OATBJVA^JTO^M A I IIS HTU 
c. llviKifrnuw - 5cm imf! Irn^h of aide is 2.5cm. 

Strps »*f 1 onsiriirtion 



i. 


ii. 


iii. 


iv. 


IJniw mAB * 2 ficm 
Construct m/B = SKJ' 

Draw BX 

Take A as the centre and radius ocrr.. 

Draw an arc on intersecting BX at C 
Join A with C- 

So ABC is the required right ar.gler: 
triangle. 



2* Construct a right angled triangle ABC when r_Ah 
mBC = SJScm and ra /B s 90** 

SoL 

Step** of Construction 

i. Draw ieJAB = 4 .Sent 

ii. Construct r^CB « 90* 

Draw BX 

Take B au» the centre and 
rad*-^s ^ Scjt. Draw an 


Hi 


tr 


arc zs 


jr,u;r6«ctitg BX at C 
Jmb A wtfh C 

So ABC .e : \e -> - ; 


A X 
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Practical Geometry 



3. Construct a right, angled triangle PQR, when mQR - 8cm, 


mPQ = 5cm and mZQ - 00° 

Sol. 

Steps of Construction 

i. Draw mPQ - 5cm 

ii. Construct mZQ = 90° 

Draw QX 

hi. Take Q as the centre and 
radius 8cm, Draw an btc on 

intersecting QX at R. 

iv, Join P with R. 

Sr, PQR is the required right 
angled triangle, 

4. Construct a right angled triangle LMN, when hypotenuse 
mlVEN ■ 8cm and perpendicular from vertex L to MN is 3.5cm* 

Sol* 



i. Draw a ray LA, _ 

ii. At point L draw a angle of 90° and got ray LB . _ 

iii. Tako L as centre and radius 3.5 draw arc which cuts LB at point M. 

iv. Take M as contra and radius 8cm draw cm arc which cuts LA at N, 

v. Join M with N, 

So LMN is tho required right angled triangle, 
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(Review Exercise 8) 

Four options are given below each Statement. Encircle 
the correct one. 

A polygon with sum of measure of interior angles equal to 
360° is called_, 

a. triangle 
c, pentagon 

ii. In a square, the diagonals. 


1 . 


i. 


b. quadrilateral 
d. hexagon 


iii. 


a. bisect each other b. do not intersect 

c, are of unequal lengths d. do not bisect each other 

In regular pentagon, the measure of an interior angle is 


c. 116' 


d, 124° 


iv. 


v. 


a, 100° b. IQS' 5 

In a rectangle, the diagonals^._ 

a. bisect each other b, are perpendicular to each 

cr are parallel to each other d. none of the above 

In a rhombus, the diagonals _. 

a. bisect the vertex angle b, are of equal length 
c. are not perpendicular to each other 
d* all of the above 

Square is a„_. 

a. pentagon b. quadrilateral 

c. triangle d, none of the above 

The measure of one interior angle of a regular hexagon 
is_ 

a. 108° b. 120° c. 140° d. 170° 

vili. If the measure of three angles of a quadrilateral are 108% 
128° and 76*, then measure of its fourth angle 
is_■ 

a, 48° b, 88° c. 98° d, 108° 


vi. 


vii. 


answers] 



b 

ii. 

a 

iii. 

b 

iv. ' a 

Vi 

3 

"vi. 

b 

vii. 

b 

viii. 

a 
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Vn \i vi('\i tiroMi i in 


2. th«' following, 

i. Squ»rT 1HJRS Mirh that miiS - loin. 



Sol. 

Stf*p* of Construction 

Dr*» m SB * 4 cm 

Construct rr.^S - r*. 5 


l. 

li. 


Drtw 

7:.‘ r -.r.: 5 £.< -.in- , draw an arc of radius 4cm which 

;nifrs«si SX p: P. 

Construct rr.._R - SK f Draw RY 
v. TtK- point ?: :-.-r.tr*. draw an arc of radius 4cm which 




iv. 


VI 


II. 


inter bocI* KY a*, pc ict Q 

Nc r.eec of a*. £nt arc at Q, 

4o:r. ? with Q 

So u ch* r^C —red square 



Sol. 


S-nce diagonal of the squaro = n*A^ - '15cm 
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A (! AT I -WAV TO MAH 1.S MTU 

1.H each side* of nquAit; ht? x. 

Then x- * x- - (3.5)3 

2x a = 12-25 

12.25 
x* ! = z — 



x- = 6 .125 

\[x*-VS/125 
x = 2.47 
x = 2.5cm 

So side of square = 2.5cm. Now we draw the- square a s 



Steps of Construction 

i. Draw mAB — 2.5cm 

ii. At point B t construct an angle of 90’. Draw BX . 

Lii. At point A, construct an angle of 90*. Draw AY. 

iv. Take point A as centre, mark an arc of radius 2.5cm which 

--# 

intersects AY at point D. 

v. Take point B as centre, mark an arc of radius 2.5cm which 

intersects BX at C. 

vi. No need ol it D- 
Juin C with l> 

So ABCD is the required square. 
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Practical Geometry 


iii. Square H'XYZ, when the difference of its diagonal and 
side is 5cm. 

Sol. 

Steps of Construction 


^^ 

i. Draw PQ and mark a point as W on it. 
ii* Construct mZQWN = 90° at W. 

iii. Draw two arcs of radius 5cm and centre at W which intersects 
PQ at M and at L, 

iv. Draw an arc of radius = mLM and centre at M which intersects 
PQ at X 

v. Draw an arc of radius = mWX and centre at W which intersects 
WN at Z. 


vi. Draw two arcs each of radio - mWX, one centre at X and second 
centre- tt Z. These arcs will intersect at point Y. 

vii. Join Y with Z and X. 

So AJ3CD is the required square. 
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iv. Square PQRS* when the sum of its diagonal and side is 
8cm. 

Sol. 

Steps of Construction 

^—■> 

i. Draw P'Q' and mark a point as S' on it. 

ii. Construct mZQSR = 90° at point S'. 

- 

iii. Draw an arc of radius 8cm and centre at S' intersecting SR at L. 




iv. Draw an arc of radius 8cm and centre at S' intersecting P'Q' at P, 


v. 


Draw an arc of radius - mPL and centre at S' which intersects 
P'Q' at Q. PQ is the side of the required square. 


vi. Draw perpendicular QM at Q. 

vii. Draw an arc of radius mPQ and centre at Q which intersects QM 
at R. 


viii. Draw two arcs each of radius = mPQ, one with centre at P and 
second with centre at R which intersects at S. 

ix. Join R with S and S with P. 

So PQRS is the required square. 
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Practical Geometry 




Steps of Construction 

i. Draw mAB - 5.5cm 

ii. Construct mZA = mZB = 90' and draw AG and BH 

* 

Hi* Draw an arc with centre at A and of radius 8cm which intersects 
—-» 

AG at point D. 

iv. Draw an arc with centre at B and of radius 8cm which intersects 

-> 

the SB at point C. 

* * W 

v. Join C with D. 

So ABCD is the required rectangle. 
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4 



Arc from point L does not intersect MY at any point. So we 
cannot get diagonal LN so. „ 

So we cannot construct rectangle with mLM = 6cm, mLN = 4cm. 
vii- Rhombus PQjRS* when mPQ = 5.5cm and = 75°. 


5.5cm 


Steps of Construction 


Draw mPQ = 5,5cm 

Construct mZP =75° and draw PX , 
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Practical Geometry 


iii. Draw an arc with centre at P and radius 5.5cm which intersects 
PX at S. 

iv. Draw an arc with centre at S and radius 5.5cm. 

v. Draw an arc with centre at Q and radius 5.5cm. Which intersects 
the previous arc drawn from S at R. 

vi. Join R with S and with Q. 

So FQRS is the required rhombus. 

viii. Parallelogram ABCD whose diagonals are 5cm and 9cm 


and tlie included angle is S0°. 


Sol. 

Steps of Construction 
i. Draw diagonal mAC = 5cm 

iir Bisect with O as the midpoint. 

iii. Construct an angle 80° at the 
point O and extend the line on 
both sides. 

iv. From O, draw an arc of radius 

4.5cm on both sides of AC to 
cut the above line at B and D. 

v. Join A with B and D. 

vi. Join C with B and D. 

So ABCD is the required 
parallelogram. 
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ix. Parallelogram UVWX with sides mUV - Bern, mUX = 5cm 


and m/U = 60°. 

Sol. 



i. Draw a line segment UV - 8cm. 

ii. Construct mZU = 60° at point U. 

ni. Draw an arc with centre at U and radius 5cm which intersects' 
UY at point X. 

iv. Draw an arc with centre V and radius 5cm above V, 

v. Drgw an arc with centre at X and radius 8cm which intersects 
the arc drawn from point V at W. Join W with V and X to form 
the required parallelogram UVWX. 

X. Bate ABCD with nr A13 = 4cm, mEC = 6cm and the length of 

the longer diagonal is mAC = 8cm. 

Sol. 

Steps of Construction 

i. Draw mAB = 4cm 

ii. Draw an arc with centre at B and radius 6cm 

hi. Draw an arc with centre at A and radius 8cm. It intersects the 
previous arc at point C. 

iv. Draw an arc with centre A and radius 4cm above A. 
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ML. 


Draw an ntv 
with rt'Mltt* al 
t' ,im1 radius 
6cm which 
mU'rwcts the 
arc draw from 
A nl IV 

to B 
and A 

with 1> 

So ABOD is? 
the required 
kite 


xi. Regular pt'nlagon GH1JK* when mGll — 4cm. 


4 cm 





nru'.TU'AK (iiiOMiniiv 
_.—.——--- 


6cm 


Jo- 


Steps of Construct ion 


i. Draw mGH = 4cm 

ii. Construct mZG = m/H = 108°. 

iii. Draw an arc with centre at G and radius 4cm which intersects 
GX atK. 

iv. Draw an arc with centre at H and radius 4cm which intersects 
HYatl, 

v. Draw an arc with centre at I and radius 4cm . 

vi. Draw an arc with centre at K and radius 4cm. 11 intersects the 
arc drawn from point 1 at the point J. 

vii. Join I with J and K with J. 

So GHIJK is the required pentagon. 


t 
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Statement of Pythagoras Theorem 

In a right angled triangle ABC with m/C - 90° 
and a, b, c are opposite sides of the angles ZA, ZB, ZC 
respectively, then 

a 2 4 b a — c 2 

(Base) 2 + (Altitude ) 2 = (Hypotenuse)- 

Hypotenuse 

The hypotenuse of a right angled triangle is the opposite side to 
le right angle. 


A 



The adjacent horizontal side of the right angle is the base, 

^titude 

The adjacent vertical side of the right angle is the altitude. 

_olution of Right Angled Triangle through Pythagoras 

theorem 


of it ^Vthagoras theorem is usually applied for finding out the length 
atj 16 third side of a right angled triangle while the lengths of two 
ldos are known. 



L* c is the side opposite to the right angle, then 

= a 2 + b 2 
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\RHAS AM) VOl.l’MKS 


Example 

The length and width of a rectangle are 8cm and Bern 
respectively. Find the length of its diagonals. 

Sol. 


Let ABCD be the rectangle and let niBD 
In right angled triangle BCD, 

Base = mBC — Scm 

Altitude - mCD - 6cm 

Hypotenuse (diagonal 1 ) = niBD = x = ? 
By Pythagoras theorem. 
x 2 ' = S= + 6- 
— 64 + 36 


= x cm. 



5 S cm C 


x 2 =100 

vr* -Vloo 

x = 10 cm 


So mBD = 10 cm 

As the two diagonals of a rectangle are equal in length. So 

mAC = 10cm 

Example 

Find the area of a rectangular field whose length is 20m and the 
length of its diagonal is 25m. 

Sol. 



B Jo m c 

Let us take right angled triangle ABC, thon by PythagoraH 
theorem, 

b 2 = a 2 + c 2 , mZB = 90° 

b = 26m , a = 20m 

Let c = xm 
(25) 2 = x 2 + (2Q) 2 
625 ~ x 2 + 400 
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A (iATHWAY To mat hs sth 

x 2 - G25 - 400 
x* = 225 

Vx* = V225 

Width of rectangle = i 5 m 

Length of rectangle = 20m 

Area of rectangle — l x W 


= 20m x 15m 
= 300m 2 
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X. In the right angled triangles (not drawn to scale), 
measurements (in cm) of two of the sides are indicated in 
the figures. Find the value of x in each case. 

Sol. 

_*■ 

i* 


Base of A = 5cm 
Altitude of A = 12cm 
Hypotenuse of A = x = ? 

Using Pythagoras theorem, 
(Hypotenuse) 2 = (Base) 2 + (Altitude) 2 
x 2 = 5 £ + 12 2 
* 25 + 144 
x 2 * 169 
Taking s quar e root. 

’x/x 2 = %J 169 

x = 13cm 

So, the length of diagonal of triangle = 


ii. 

Sol. 


Base of A — x - ? 
Altitude of A « 6cm 


Hypotenuse of A — 8cm 

X 9 = (8> 2 - (6) a 

is 64 — 36 



12 


13cm 



= 28 
a- j28 

= ^2 x 2 x 7 
v a 2\fi cm 
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m u ■ 

lit* 

Sol. 

Base of A = x = ? 

Altitude of A = 5cm 
Hypotenuse of A = 13cm 
Using Pythagoras theorem. 
(Base) 2 " + (Altitude) 2 

(Hypotenuse)- 
x 2 + 5 2 = (13) 2 


Alt IS AS AND VOIAIMES 


X 



x 2 + 25 = 169 
x 2 = 169 - 25 

x 2 = 144 

%/x 2 = %fl44 
x = 12cm 


iv. 

Sol. 


v. 

Sol, 


Base of A = 24cm 
Altitude of A = 7cm 
Hypotenuse of A = x = ? 

Using Pythagoras theorem, 
(Hypotenuse) 2 = (Base) 2 + (Altitude) 2 
x 2 =(24) 2 + (7) 2 
= 576 + 49 



x 2 = 625 
>/* =-^625 
x = 25cm 


Base of A = x = ? 

Altitude of A = 6cm 
Hypotenuse of A = 10cm 
Using Pythagoras theorem, 
(Base) 2 + (Altitude) 2 
(Hypotenuse) 2 
x 2 +(6)2= (lO) 2 

x 2 + 36 = 100 

x 2 <= 100 - 36 

x 2 — 64 

^x 2 s=>/64 

x - 8cm 
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VI. 

Sol. 

Base of A = 6cm 

Altitude of A - 8cm 
Hypotenuse of A = x = ? 

Using Pythagoras theorem, 

(Hypotenuse) 2 = (Base) 2 + (Altitude)" 

x 2 = 6 2 + 8 2 
— 36+64 
. = 100 
= 100 
= -\/lOO 

=10cm . . . 

isosceles right angled triangle. 



2 . 

Sol. 


3. 



•\/x 2 

In an isosceles right angled triangle, the square of 
hypotenuse is 98cm 2 . Find the length of the congruent sides. 

Square of hypotenuse = 98cm 13 

Since in isosceles triangle, two sides are congruent. Let each side 
of isosceles triangle be x cm. 

Then by Pythagoras theorem 
x 2 +x 2 = 98 
2x 2 - =98 
98 
2 

= 49 
= \i r 49 
= 7cm 

So each side of isosceles triangle is 7cm. 

A ladder 10m long is made to rest against a wall. Its lower 
end touches the ground at a distance of 6m from the wall. 
At what height above the ground the upper end of the 
ladder rest against the wall? 


X 2 = TT 


X 2 

X 



Sol. 


Length of ladder = 10m 
Distance b/w A and B - 6m 
Height of the wail where 
reaches = x = ? 

Using Pythagoras theorem, 
x 2 + 6 2 = 10 2 
x 2 + 36 — 100 
x 2 = 100 - 36 
x 2 = 64 


the ladder 
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Areas and Volumes 


'Jx 2 = -\f6 4 

x = 8m 

So height above the ground where the ladder roaches is 8m. 


4. La triangle ABC, right angle is at point C, mfiC x 2.1cm 


SoL 


and mAC = 7.2cm. What is the length of AB? 


u 


Given that m/C = 90“, mEC - 2.1cm 

mAC = 7.2cm To find: mAB 

From the figure using Pythagoras Theorem, 

(mAB) 2 = m(AC) 2 = (mBC) 2 



(mAB) 3 =(7.2)2+ (2.1)2 
= 5LS4 + 4.41 


(mAB) 2 = 56.25 

mAB =Vo6.25 

mAB = 7.5cm 

5. In the given figure prove that: 
a 2 _ x 2 - b 2 - y 2 

Sol. 

For smaller right angled triangle 

Using Pythagoras theorem, 

q 2 — v2 j_ pS 

Or c 2 = a 2 - x 2 (1) 

For bigger right angled triangle 

Using Pythagoras theorem, 
b 2 = y 2 + c 2 

Or c 2 ~ b 2 - y 2 (2) 

From equations (1) and (2) 
a 2 - x 2 = b 2 — y 2 
So proud, 

6. The shadow of a pole measured from the foot of the pole is 
2.8m long. If the distance from the tip of the shadow to the 
tip of the pole is 10.5m then find the length of the pole. 

Sol. 

Length of shadow = 2.8m 
Distance b/w tip of shadow to the tip of the 
pole - 10.5m 
Length of pole EC = x = ? 

Using Pythagoras theorem, 

(Base) 2 + (Altitude) 2 = (Hypotenuse) 2 




j 
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7. 


(2,8)* + x 2 = (10,5) E 
7.84 + x 2 = 120.25 
x 2 - 120.25 - 7.84 
x 2 = 112.41 

= a/ 112.41 
x = 10.12 m 

So length of pole = 10.12m . . . * 

If a, b, c are the lengths of the sides of a triangle ABC. Then 
tell which of the following triangles are not right angl ec j 
triangles. Any of ZA, ZB and ZC may be a right angle, 
i. a = 6 , b = 5 , c = 7 
Sol. 

If mZA - 90°, then 
a 2 — b s + c a 
6 2 = 5 2 + 7 2 
36 = 25 + 49 
36 * 74 

So no right angled triangle. 

Similarly if mZB = 90* or 

mZC - 90°. Then verify yourself whether a = 6, b = 5, c = 7 
from right angled triangle or not. 
li. a = 8 , b = 9 , c = ^/i45 
Sol. 

If mZC = 90°, then by Pythagoras theorem, 
c a — a 2 + b 2 

(%fl45) 2 = 8 2 + 92 
145 = 64 + 81 

145 = 145 00 

Which is true. So a = 8, b = 9, c = ^Jl45 
From right angled triangle, 
iii. a = 12 , b = 5 , c =13 
Sol. 

If mZC = 90% Then by Pythagoras theorem, 
c 2 — a 2 + b 2 
(13)2 = (12)2 + (5)2 
169 = 144 + 25 
169 = 169 

Which is true. So a = 12, b = 5 f c = 1$ 

From right angled triangle. 
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ft. 



1 . 

Sol. 


u. 

Sol. 


_AKEAS ANn y n 


^fH 3 rigtlt ^ an K‘ 1 ed triangle ABC with T^rTT^ 553 ^ 

ZZT an d b . Find the u ^ vn ]etlgt h h hyP ° te ^^ 

60c ^ c = 61 cm* b = ? 

^ Sing Pi^hagoras theorem 

c2 = a 2 + b* 
b 2 = a * 

tGl) 2 ^(60)2 + t b)£ 

~ 61 2 — 60 2 

= 161 -p- 60) (61 _ go) 

= U21)(i) 

= 121 
= Vl21 

— 1 lcm 



b 2 

•sjbt 

b 


('.' is hypotenuse) 


[■-• a 2 - b* = (a + b)(a - b)] 


? - i 2 CI *>, c = YJcm, b = ? 


■ - ■ 

111. 

Sol. 


Using Pythagoras theorem 
c “ a s — b 2 



a - 4.2m, c - 2.6, bs? 


Using Pythag oras theorem 
. = a s + b 2 r 

C2.6) 2 - f2.4) 2 + b 2 
6.76 = 5.76 + b 2 
b 2 - 6.76 - 5.76 
b 2 = 1 

VS -V 5 

b = lm 



h . f 
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IV- 

Sol. 


V- 

Sol. 


9. 


Sol. 


b = 5dm, c = 4'\/5ni t c = ? 
Using Pythagoras theorem. 


c 2 

= a 2 + b 2 


= (4V5) 2 + (10) 2 


= 16(5) + 100 


= 80 + 100 

c 2 

= 180 

c 2 

= 36x5 

c 2 

= 6-sj5m 


b = 5dm, a = 5's/7dm, c = ? 

Using Pythagoras theorem, 
c 2 - a 2 + b 2 

c 2 = (5V7 dm) 2 + (5) 3 

= 25(7) + 25 
= 175 +25 
= 200 

c 2 = 1 00 x 2 

a/c 3 =Vl00 k2 

c — l(hj2dm 


vi. 

Sol. 


c = l(h/2dm, b = 5^3dm, a - ? 
Using Pythagoras theorem, 
e 2 = a 2, + b 2 
(l(h/2) 2 = a 2 + (5^3 )' 2 
100(2) = a 2 + 25(3) 

200 = a 2 + 75 
a 2 = 200 - 75 
a 2 = 125 
a 2 = 25 x 5 

•\fsfi = *\/25 x 5 
a = 5*y5 dm 

The front of a house is in 
the shape of an equilateral 
triangle with the measure 
of one side is 10m. Find the 
height of the house. 



Here height of the house is CD. 

BDC is a right angled triangle in which mBD = 5m, mBC = 10m 
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Using Pythagoras theorem. 

(mBC) 2 = imBD) 2 + (mCDl= 

10* = 5* + (mCD)* 

100 = 25 + (mCD) 2 

(rnCDF =100-25 
= 75 

(mCDF ='25 x 3 

mCD = V25 x 3_ 

Height of house - S^/3m 
Hero’s Formula 

If a, b, c are the lengths of a AABC, Then area of the triangle 
ABC den oted by A is given by 

A = V s te “ a) (e - b) (s - c) 

_ a+b+c 

Where, s - 

Exam ple 

Find the area of triangle while the lengths of its sides are 
14cm, 21cm and 25cm respectively. 

SoL 

Let a — 14, b = 21, c = 25 

First we find s as 

a+b+c 
s = 2 

14+21+25 

2 

60 
= 2 
6 " = 30 

Area of AABC = ^sfs — a) (s — b) (s c) 

= V30(30 - 14) (30 - 21) (30 - 25) 

— ■y/30xl6x9x5 
= V216Q0 
= ^3600x6 
— G0\f6 cm 2 


c 
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Finding the Area of Quadrilateral with the help of Hero’s 
Formula 

A diagonal of quadrilateral region separates it into two 
triangular regions. So the area of the two triangles will be calculated 
by Hero’s formula. 

Then these areas will be added to get the area of the quadrilateral. 

Example 

Find the area of quadrilateral ABCD in which mAB = 12cm, 
mBC = 17em, mCD = 22cm, mDA = 25cm and mBD = 31cm. 

Sol. 

Area of quadrilateral ABCD - AABD + ABCD 

Area of AABD 

a = 12, b = 31, c = 25 

12+31+25 68 

s =- 7) - ~~2 — 34cm 

So Area of AABD — *\js(_s - a)(s - bXs - c) 

= V 34(34-12X34-31X34^25) 

= 34(22X3)0) 

= V20196 
= 142.14cm 2 

Area of ABCD 

17+22+31 70 

s— 2 ■— ^ — 35cm 

Area of ABCD = ^35(35-17X35 -22X35-31) 

- 35x18 x13x4 

1 = V32760 

= 180.96cm 2 

So area of quadrilateral ABCD area of AABD + area of ABCD 

= 142.14 + 180.96 
= 323.10cm 2 


D 



1. The length of the sides of a triangle are 60m, 153m and 
111m. Find the area of the triangle. 

Sol. 

Here a = 60m, b ~ 153m, c = 111m 
a+b+c 60+153+111 
s ” 2 ” 2 
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" 2 
= 162m 


AREAS AND VOUT ^p 


2 . 

i. 

Sol. 


11 . 

Sol. 


m. 


Area of A = Vs(s-a)(s-b)(s-c) 

= ^[lB2{ 162-60)(162-153X162-111) 

= Vl62x102x9x51 
= V 7584516 
= 2754m' 12 

Find the area of triangles, when lengths of the 

given below: s ar « 

13cm, 14cm, 15cm 

There a — 13cm, b = 14cm, c — 15cm 
a+b+c 13+14+15 
“ 2 = 2 
42 
“ 2 
= 21cm 

Area of A - V"s(s-a) (s-bX^) 

~ ^21(21-13X 21-14X21-15) 

= ^21x8x7x6 
= V7 056 
= 84cm 2 

5cm, 12cm, 13cm 

* 

a = 5, h = 5, c = 13 

_ a+b+c 5+12+13 
‘ 2 = 2 

30 
~ 2 

- I5cm 

= a)(5-b) (s-cj 

= > /l5(15-5)(15 -i2)(l5-i3) 

= Vl5x l0x3x2 
= 00 

- 30cm 2 
103cm, 115cm, 13cm 


Area of A 
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Sol. 

a = 103, b = Z15 ( c = 13 

a+b+e 103+115 +13 
S ” 2 = 2 

231 
“ 2 



s = 115.5cm 

Area of A = >/i 15.5U15.5-103X115.5-115X115.5-13) 

= Vi 15.5x12.5x 0,5x112.5 
= V73992.1875 
= 272.02cm 2 

3. Find the missing elements as required in each of the 
following with the help of Hero’s formula. 

i, a — 5m, b = 7m, s = 9m, c --, AABC = -. 

Sol. 

a — 5m, b = 7m, s = 9m, c = ?, AABC = ? 

Using 

a+b+c 
s=_ 2 ~ 

2s = a+b+c 
2(9) - 5+7+c 
18 = 12.+ c 
c =18-12 

c ss 6m__ 

Area of AABC = i,/s(s—a)(s—b)(s—c) 

- V9(9—5X9- 7)(9—6) 

= a/9x4x2x3 
^ a/216 
= 14.70m 2 

ii. a = 10m, b — 8m, s = 12m, c = —-—, AABC = —. 

Sol. 

a - 10m, b — 8m, s - 12m, c = ?, AABC = ? 

Using 

a+b+c 
s " 2 
2 s = a+b+c 
2(12) = 10+8+c 
24 - 18 + c 
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Areas and Volumes 


in, 

Sol. 


c = 24-IS 

c — 6m _ 

Area of AABC = \/s(s-a)(p-b>(s-c) 

- VT12-101 (12-8X12—6) 
= *\fl 2 \ 2 >: 4>;6 
= a/576 
= 24m 2 

a = 3m. s = 9.5m, c = 9m, b —- 


a = 3m, b - 9.5m, s — 9m, b = ?, AABC = ? 


Using 


a+b+e 


S = 

2s = a+b+c 
2(9.5) = 3+b+9 
19 = 12+b 


AABC = 


b = 19-12 
b = 7m 

Area of AABC = ^sfs—a)fs—b)(s—c) 

= ^ 9.5(9.5-3X9.5-7 )(9.5-9) 

— ^9.5x6.5x2.5x0.5 
= V77.1S75 

= 8.79m 2 

iv. a = 3.5m, b = 2.5m, c =s 4,5m, s — AABC = . 

Sol. 

a - 3.5m, s = 2.5m, c = 4.5m, s = ?, AABC = ? 

Using 

a+b+c 
s = “2“ 

3.5+2.5+4.S 

2 

_ 10.5 

“ 2 

s = 5.25 _ _ 

Area of AABC — VsCs—aXs—b)(s—c) _ 

y5.25(5.25-3.5)(5.25—2 .5K5.25—A5) 

— -\/5.25x1.75x2.75x0.75 
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315 


= VlS-949 
= 4,353m 2 

4 . Find the area of the quadrilateral region ABCD. All 
measurements are in cm* 

C 


M B 

i„ a = 19, b = 12, c = 15, d = 20, and e = 23 

SoL 

For AABC 

a = 19, b = 12, e = 23 

Using 



s = 


s = 


a + b + e 

2 

19 + 12 + 23 

2 


l 


s = ~ 2 ~ = 27cm 
Area of AABC 


Now for AACD 

c = 15, d — 20, e 

Using 

c+d+e 
S “ 2 

15+20+23 
s= - 2 - 


= Vs(s—aXs—b)(s-e) _ 

= V27f27-l9)t 27-12)(27-23) 
=V^7x3x15x4 
= v 12960 
= 113.84m 2 

= 23 


s = ~~2 = 29cm 

Area of ABCD = Vs(s-+j)(s^dXs^e) 

= *\/29f29—15X29—20j(29-23) 
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= 14x9x6 

= \f2l924 
- 148.06cm 2 

Area of quadrilateral A BCD 

= 113,84 + 148*06 


Areas and volumes 


= 261.90cm 3 

ii, a = 12. b = 14, c - 17, d - 19, and e = 21 

Sol. 

For AABC 

a = 12, b = 14, e = 21 

a+b^e _ 12+14+21 
s- 2 - 2 

•47 . 

= ~ = 23.0CEQ 

Area of AABC =\ls‘£-a.){s— bXs—e) 

= V23.5'23.5-1¥)(23.5 -14X23.5-21) 

- a /23*5x! 1,5x 9.5x2.5 
= V6418.437o 

= 80*12cm 2 

For AACD 

c = 17, d = 19, e = 21 

d+c+e 17+19+21 57 

s ~ _ g = ~2 = ~ = 28*5cm 

Area of AAJ3C = yjsfs-ofs-dfis-e) 

= V28.5f2S< 5-17X28,5— 19X28.5-21) 

= V28*5ai.5X9.5)f7J5) 

' = -i/23352.1875 

= 152.81cm 2 
So area of quadrilateral ABCD 

= 80.12+152.81 

- 232.93cm 2 

iii. a = 2, b = 2,5, c = 3, tl = 1-5, and . e = 3.5 
Sol* 

For AABC 

a = 2, h~ 2.5, e = 2.5 

a+b+e 2+2.5+3.5 8 

s = — 2 —= 2 ~ = 2 = ^ 

Area of AABC = "v/sfE—cXfi—dXfi—td 

~'\/4(4-2X4-2.5i(4-3.5j 
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.V4X2K1.5S5 

= \/g 

= 2.449 cm 2 

Now for AACD 

c = 3, d = ] ,5, e - 3.5 
c+d+e 3+1.5+3.5 S 

s=-2~ = - 2 = 2 = 4 



Area of AACD = 's f sjs-ctfs-dtfsr-e) 

r- y 4(4^3)(4—1.5 )f 4—3.5) 
= y4x 1x2.5x0.5 
= ^5 

= 2.240cm 2 
So area of quadrilateral ABCD 

= 2.449+2.240 
=■ 4,689cm 2 
= 4.49cm 2 

iv* fl = l« 7 j b = c ~ 1 . 3 t 

Sol. 

For AAEC 

a = 1.7, b = 1, e = 2.1 
1.7+1+2.1 


d - 1*8 , and 


e*= 2.1 


e = 2 

4.8 . 

e = 2~ ~ ^'4 

Area of AABC 


— 'n /sCs— aXs—b )(s—e) 

■= V^.^^-4-i.7)12.4- 1 it?. 4^9~r; 

— y2.4x0.7 xl.4xn 3 
= Vo^7056 

— 0,84cm 2 


Now for AACD 

c = 1.3, d = 1.8* e = 2.1 
c+d+e 
= —2“ 

1,3+1.8+2.1 
= 2 

-26 
s = o - 


Area of AACD 


= ){Z& ~ 2 - l) 
= >/1.352 
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Areas and Volumes 


= 1.1 Gem 2 

So area of quadrilateral ABC-D 

= 0.84+1.16 
- 2.00cm 2 

The given figure, ABCD is a of a rectangle of sides 8cm 
and 12cm. E and F are the mid-points of the sides BC and 
AD respectively by using Pythagoras Theorem and Hero's 
Formula, find: 

The areas of the triangle ABE and FDC, n_ c 


5. 


a. 

Sol. 


Altitude of right angled triangle 

ABE -12 6 = 6cm E is the mid point of BC) 

Base of triangle = 8cm 

Hypotenuse — mAE = ? 

Using Pythagoras Theorem 


(Hypotenuse) 2 


Hypotenuse 


= (Base) 2 + (Altitude) 2 

= 6* + S 2 
= 36 + 64 
= 100 

= Vl00 

= 10cm 



j^AB = 8cm, mBE = 6cm, mAE = 10cm 


Using 


= 12cm 


8 + 6 + 10 _ 24 
s = 2 " 2 ” 

of AABE = ^12(12-8X12-6 X12-10) 
= %/l2x4x6x2 
= a/576 
= 24cm 2 


So area 


Similarly, F is the mid pt of side AD, so DF = 6cm, 

m DC = 8cm, mFC = ? 

By Pythagoras theorem 

( FC) 2 = (mDC) 2 + (mDF) 2 
{ = 8 2 + 6 2 
= 64 + 36 


(roFp ) 2 

mFC 


= 100 
- 10cm 

10 + 8 + 6 24 

= 2 “ 2 


12cm 



Scanned with CamScanner 











Area pf rectangle ABCD = mAB x mBC 

= 8cm x 12cm 

r , . ~ 96 c in 2 

Areas of two triangles — 24 + 24 

■O- - “ 48 cm 2 

So area of parallelogram AECF 

= Area of rectangle ABCD 
Areas of 2 triangles 
= 96-48 

c f = 48cm 2 

Surface area and Volume of Sphere 
What is sphere? 

A sphere is a solid bounded by 

»nlZ Sle CU f Ved SUrface and is such that 
all the points on its outer surface are at an 

equal distance from a fixed point inside 
the sphere. The fixed point is called 
centre. The distance from centre to 
outer surface is called its radius. 

Example 

Fmd the surface area of 
whose radius is 21cm. 


its 

its 


sphere 


Cwi^ 


Sol. 



So 


By formula 

Surface area of sphere of 
Radius r = 47 tr 2 

Here r = 21 cm, n = y 

Surface area of sphere 

„ 22 , 

= 4 x “y- x (21) a 

88 

= 21x21 

= 88 x 3 x 21 
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* 


B- 


1 


AkI‘.\S AM) \ oi.ii] 


s = 5544cm- 

Volume of a sphere 

Volume of sphere of radius r 
4 

V = ^ tit 1 


S 


Example . 

Find the volume of a sphere. The surface area of which \ 

2464cm £ . 

Sol* 

Surface area of a sphere of 
Radius r = 4*tr- 

Also Given surface area of sphere - 2464em- 
So = 2464 

£464 


s 


So 


r- 


4n 

2464 


oo 

4 *T 


2464 


ss 


x i 


r 2 


-\[t z 


= 196 


= V196 
r = 14cm 

Let V be the volume of sphere 
4 




4 22 

= 3*“x{14)3 


V 


= 11498.66cm 5 



Sol. 


So 


Find the curved surface area of the spheres whose radii 

f . 22^ 

are given below | taking it = “y I 
r = 3.5cm 


We know that 

Curved surface area of sphere of radius r = 47ir' 2 
Curved surface area of sphere with given radius 3.5 cm 
22 


= 4xyx (3.5) 2 
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= Y x 1225 
1078 


= 154cm 2 

ii. r = 2.8m 
Sol. 

Radius of sphere = r = 2 . 8 m 
We know that 

Curved surface area of sphere of radius r = 4tw 2 
So curved surface area of sphere of radius 2.Sm 
22 

= 4xyx(2.8) 2 
S8 

= if x 7*84 

689.92 
~ 7 

= 98.56m 2 

iii. 0.21m 
Sol. 


2 . 

i. 

Sol, 



Radius of sphere = r = 0.21m 
Wo know that 

Curved surface area of sphere of radius r = 47tr- 
So curved surface area of sphere of radius 0.21m 
22 

= 4 xy x (0.21)2 
88 

= Y X 0-0441 - 

3.8808 

7 

= 9.5544cm 2 

Find the radius of a sphere if its area is given by 
154m 2 

Surface area of sphere — 154m 2 
Radius of sphere — r — ? 

We know that 

Surface are of sphere = 4rrr- 

4 71 t 2 — 154 {■/ given) 


321 
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Or 


iii. 

Sol. 



ii. 

Sol. 


Or 4 th* 2 


Vr® 

o T 3 ’ 5m 
bo radius of sphere - ^ * 

231 m2 pnere-3. om 

Radius of Ephere = r = , 

WeW r t e h a a f 6phere = 23l^ 

’--■'face are of sphere - 4 ~r^ 

ira-s = 231 .... 

rI _ 231 1 ' B1V8n) 

"" 4 71 

231 

, 22 
4xy 

231 x 7 
88 
1617 
" 88 
= 18.375 

~ V18.375 

- - 4.29rn 

fo8m* lISOfsphe, ' e = 4.29m 

Radius of sphere* = r ^ ? 

&™at 0f5phere = 308mS 
Surface are of sphere = 4 a .2 

—’ -=308 given) 


r 2 
r 
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323 


308 


308 


308 x 7 
" 88 
2156 
” 88 
r 2 = 24.5 
sf7 2 - m \[24. 5 
r — 4.95m 
So radius of sphere = 4.95m 

3, Find the volume of a sphere of radius “r” if r is given by 

i, 5.8cm 

Sol. 

Radius of sphere = r = 5.8cm 
We know that 

4 

Volume of sphere-— 3 



= 21 x 196.112 

17169.856 

21 


Volume of sphere = 817.6cm 3 
ii. 8.7cm 

Sol. 

Radius of sphere = r - 8.7cm 
We know that 

4 

Volume of sphere = Tprr 3 



J 


= 21 x 658-503 

_ 59948.264 
21 
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4. 


Sol. 


yolu me of sphere = 2769.44cm 4 


_Akea s and Vm... 


Radius of sphere = r = 7cm 
We know that 

Volume of sphere =1^.1 

4 


_ 22 

3 ^ T ^ ^ 

4 x 22 x 7 * 7 x 7 


iv. 

SoL 


V 

3.4m 


3x7 

4312 
~ 3 

— 1437.33cm 3 


Radius of sphere = r = 3.4cm 


Volume of S ph er e=|,tr3 


4 22 

= 3^yx(3.4)3 


88 

- 2i * 39.304 


_ 3458/752 

V ^ 

PlTirf . “ 164.70cm 3 

apheres wCses^t f <“ 

___o 


20 r^rcm 2 


Hadius of sphere = r = ? 

Volume of sphere s V = 4^-3 - ? 

3 


Surface area of sphere = 201^cm 2 

1408 


7 

— 201.14cm a 
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So 


So 


ii. 

Sol. 


We know that 

Surface area of sphere — 4tet^ 

4ttt2 =201.14 

201.14 

r A tz —-- 

4rc 

201.14 

“ , 22 

4 x-y 

201.14 x 7 

88 

1407.98 
“ 88 
= 15.999 
r 2 = 16 

r = 4cm 

So radius of sphere - 4cm 

4 

Volume of sphere = giix 3 

4 22 

- 3 x ? x 4 - 

_ 88 x 64 
“ 21 
5632 
~ 21 , 

V - 268.19cm 

2.464cm 3 



Radius of sphere = r = 


- ■? 


Volume of sphere= 


V =Tpir3 = ? 


Surface area of sphere = 2.464cm 2 
We know that 

Surface area of sphere - 4 t cr 3 
47ir 2 = 2.464 
2.464 

r 2 - 4jr 
2.464 


22 
4 x 
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iu. 

Sol. 


So 


2.464 x 7 
8S 
17.248 
S8 

r L. - 0,196 

V* 5 ~ Vo.196 

r = 0.44cm 

So radius of sphere = 0.44cm 

Volume of sphere = |nr3 

4 22 

= 3 X Y^ (0.44) 3 

gg 

= 2i x 0.085184 
__ 7,496192 

V 21 

616m 2 = 0.36cm 

Radius of sphere — r - ’> 

^ olurne of sphere= V = |tr!=? 

WeW r t tat° faPhere =616m! 

4nr 2 =616 

r 2 =^1£ 

4n 

616 


- VREAS AlVr. y 


r z 
r 2 



Now 


Volume of sphere ^ | x ^ x 73 
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4 x 22 x 343 

21 

30184 


5. 

Sol, 


“ 21 

V = 1437.33m 3 

A spherical tank is of radius 7,7m. How many litres of 
water can it contain, when 1000cm 3 = 1 litre. 

Radius of spherical tank = r = 7.7m 

4 

Volume of this tank = V = girr 3 
4 22 

= gX^rx (7.7)3 
88 

= x 456.533 

_ 40174.904 
21 

- 1913.090667m 3 

- 1913.090667 x 1000000cm 3 
= 1913090667cm 3 

Given that 
1000cm 3 = 1^ 

c w , r . 1913090667 

So No. of litres = 


6 . 

1 

i. 

Sol. 


1000 
= 1913090.67* 

The radius of sphere A is twice that of a sphere B. Find: 
The ratio among their surface areas. 

Let radius of sphere B = n 

2 

Surface area of sphere B - 470*j 

By given statement, 

Radius of sphere A = 2n 
i.e. i *2 = 2ri 

Surface area of sphere A = 4ji(2n) 2 

= 4n(4r*) 2 

= 167tri 
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Volume of sphereA = 4 s 

3 i 

Volume of sphere B = 

But 2n = rj 3 1 


So 


4 

3 *< 2 ri >3 

I^Srf) 


So 

7. 


Sol. 


4 3 
3^2 

4 a 

3^2 


Ratio = S : 1 

voliun e 7 If it Netted ^ sp ^ lere is STe^m 2 Wh t 

1Cm Ca ° be ***** out ofit? many SmaU ^eresof^^ 

Given that 

Also by S^ui^ Sphere 35 576ricni2 

4 ^= 576 ® ° f Sphere = 4 ^ 2 
ra 576 
- 4 

r 2 = 144 
^ Vl44 

r = 12cm ' * 


Volume of sphere=|nr3 

4 29 

= 3*T x(l2 ) 3 
_ ±x 22 x 1728 
3x7 
152064 
21 
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8 . 


Sol. 


Radius of small sphere - f 

r - 0.5cm 

Volume of small sphere = | x y x (0.5)3 

88x0,125 

21 

_ 11 
'21 

— 0.5238cm 3 
7241,14 
' 05238 
* i • _i L = 13824 

°JqP er s P hcr ® ? f radius 3cm is melted and electric 

JSSh-J* T.u er , °- 4c r is made out of the 

obtained, Fmd the length of the wire. 

Radius of solid copper sphere = r — 3cm 
Volume of sphere 


So no, of small spheres 


copper 


=f ro3 


4 22 


~3 X 


x 3 3 


7 

88 x 27 
" 21 
2376 ' 

“ 21 

r ^_ = 113.14cm 3 

Diameter of electric wire — 0.4cm 
Radius of wire = 0.4 2 

- 0.2cm. 

Area of cross section of wire = itt 2 

22 

= — x (0.2)2 

22 

-y x 0.04 

= 0.1257cm 2 
Volume of shpere 


So length of wire 


Cross sectional area of wire 
_ 113.14 
"0.1257 
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■ 9m 

Finding the Surface Area and 
Voluntc of a C one 

The given figure is of a cone. Conical solids 
consist of two parts. 

Circle base 
Cun ed surface. 


Uitterftl arcn 


1- 
■ « 
11* 


Circular 
base 


1 . 

ii 

iii- 

* 

iv. 

V. 


are 5 elements of a cone . 

Vertex 
Radius 
Height 
Slant height 
Centre 

Finding the surface area of a Cone 

Base area of cone - ttt- 
Curved surface area of a cone = tirf 
Sq total surface area of cone = tlt® + ^ 

= trr(r + £) 

Example 

KrSf a oone is 3cm and «- m*. - «- 



Cgntt-L* 


Circular hntt 


Sol. 

By Pythagoras Theorem 
P = 3*+ 4* 

£2 = 9 + 16 
f 2 = 25 
•\^=-j25 
/ — 5cm 

So slant height of cone = 5cm 

Example 

The base area of a cone is 254 | cm 2 and slant height is 
15cm. Find its height 

Sol. 

Base area - nr 2 

4 

= 254 qcm 2 
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331 


So 


7ir a - 2541 

17B2 
" 7 

„ 113 % 

T “ 7ti 

1782 

% 22 

7 x , 

1782 
“ 22 

r 2 = 81 

'\/r 2 = VSI 

r = 9cm 

Slant height = f = 15cm 
Height — h - "s/^ 2 — r 2 
= Vl5 2 — 9 2 
= V225 - 81 
= >/l44 
h = 12cm 

So height of cone — 12cm 
Finding Volume of a Cone 




We know that 
3 times volume of cone = Volume of the cylinder 
Volume of cylinder = rcr 2 b 

So volume of cone = iprr 2 h 

= (7ir 2 >(h) 

= ^ area of base x height 
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Arhas and Volumes 


Example 

How much sand can a conical con<rtiner hold whose 
height is 3.5m and radius is 3m. while tm s space coutnins 
100kg of sand? 

Sol. 

Radius of t he conical container - r 3m 
Height of the container = h - 3.5m 

Volume of conical container = h nr% 


1 22 

= «\^x3' : x 3.5 

o l 

Art,,, 1 ' 

= L -»om- 

Given that 

Sand in Im : ‘ = 100kg 

So sand in 33nv ! = 33 \ IQOkg 

= 3300kg 

Example 

The radius and height of a metal cone are respectively 
2.4cm and 9.6cm. 

It is melted and re-casied into a sphere. Find the radius of 
the sphere. 

Sol. 

Let the volume of the cone be = Vi 

Lei the volume of the sohere - Va 

„ 1 . 

V i = ^ :tr-h 

Here r - 2.4cm 
h = 9-6cm 

Let the radius of the sphere to be formed = R 
So V 2 =|rJt3 

Now Va = Vj 

4 1 

g tiR 3 = ^ 

4R 3 - r 2 h 

4) 2 x 9.6 

R3 = (2.4)3 
R = 2.4cm 

So radius of the sphere = 2.4cm 
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Exercise 9,4 


j t Write down the missing element of cones for which (nil 
lengths arc in cm) _ 



As 

Or 


r h f Curved surface area Base area Total surface area 
- 8 10 
3 4- 
9 — 25 

- - - - 154cm 2 374cm 2 


h = 8cm 
l = 10cm 


r - 9 


Curved surface area = 
Base area = ? 

Total surface area = ? 
fi ^ h a + ra 
r 2 = C 2 - h 2 

i*2 = 10 2 - 8 2 

r 2 ~ 100 - 64 
r 2 = 36 
rT ^Gcni] 

Curved surface area 


- 9 


— Ttrf 
22 

— y x 6 X 10 
1320 


Base 


Area 


ffo 


tal 


sur ftice area of cone 


= 188.57cm 1 

= xr- 
22 

= — x 6- 

22 x 36 
7 

792 


= 113.14cm 2 
- 7TT 0 + r) 
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= 6(10 + 6 } 
^ * 


Areas and Voi , t . 

— — 


132 


x 16 


- 7 
21X2 
7 

= 301.71cm' 2 


r = 3cm, h - 4cm. t = ? 

Curved surface area = ? 

Base area = ? 

Total surface area = ? 

We know that 
( - = r 2 + h* 

P = o 2 + 4 2 
= 9 + 16 

i 2 - 5cm (slant height) 

Curved surface area = Jtrf 

22 

= ~ x 3 x 5 

330 
" 7 

= 47.14cm 2 

Base Area = nr 2 



22x9 


" 7 
198 
“ 7 


= 28.29cm a 

Total surface area = nr{i + r) 

22 rt , 

— tj “x 3(5 + 3) 

66x8 
“ 7 

528 
" 7 

~ 75,43cm 2 
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r = 9cm, h = ? , t = 25cm 

CLir ved sui'fflCG ? 

Base area = ? 

'X'otal surface area = ? 
We know that 
jf/2 = r 3 + h 2 

^2 = f 2 - r 2 
= 625 - 81 
= 544 

h 2 = (25 ) 2 - C9) 2 
1^2 = V544 
b = 23.32cm 
Curved surface area 


3ase Area 


= nrl 
22 

~yx9x2o 

4950 


ase area 


= 707.14cm 2 
— nr 2 
22 

= rj X 9 2 

22x81 
= 7 

1782 


Base area 
Total surface area 


*= 254.5cm 2 
= 7tr(f + r) 

22 

= —x9(25 + 9) 

198 ^ 

— rj x 34 

6732 


= 961.71cm 2 


r = ?,h = ?,f = ? 

Curved surface area = ? 
Base area = 154cm 2 
Total surface area - 374cm 2 
We know that 
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r 3 


154 

n 


154 
~ 22 
7 

^ _ 154 x 7 

“ 22 
= 7x7 
r 2 =49 

T = 7cm 

Also Total surface area = nr(£ + r) 
374 =yx7«+7) 

374x7 
7 x 22 = 1 + 7 
t + 7 = 17 
l = 17 - 7 
£ = 10 cm 



areas AMn 



\ 


Curved surface area 


- Tift 
22 „ 

*- 7 x 7 x 10 


Also 


= 220 cm 2 


& 

= r 2 + h 2 

ha 

= & - r z 


= 1 Q 2 _ 72 


= 100 - 49 

h 2 

= 51 

h 

= >/51 

h 

= 7.14cm 


2. Find the Volume of the Cone if: 
r — 3cm, h = 4cm 

Sol. 


Volume of cone 


“ V - x 7ir 2 h 


3 

1 22 


-xx 


x 3 


= ? 

I 

x 4 
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Sol. 


111 . 

Sal. 


22 x 9 x 4 
21 
792 
“ 21 

= 37.71cm 3 

r = 7cm, h - 10cm 


Volume of cone 


= v = ~ TD-% = ? 

1 22 2 

— g x 7 x ^ ^ 10 

22 x 49 x 10 

21 
10780 
“ 21 

— 513.33cm 3 

r = 5cm, f - 7cm 

First we find height of the cone as 

f>2 = r 2 + h2 

7 2 = 5 2 + h 2 
49 = 25 + h 2 
h 2 == 49 - 25 
h 2 = 24 

h=V24 
h = 4.8cm 


Volume of cone 


= V = g 7tr 2 h 


1 22 
3 x 7 
22 x 25 x 4,8 


-oXtx 5 x 4,8 


21 

2640 
~ 21 

- 125.7cm 3 


IV. 

Sol. 


h = 5cm, t - 8cm 

First we find radius of the cone as 
P = h 2 + r 2 
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Areas and Volumes 


iv. h = 5cm, l - 8cm 
Sol. 

m 

First w h find radius of the base of cone as 

& = h 2 + r 2 

8 2 - 5 2 + r 2 

84 = 2f? + r 2 

r 2 = 84 - 25 

r 2 = 39 

r = V39 
r — 6,2cm 

Volume of cone - -r jtr 2 h 


- 3 JLI » 

1 22 a 

- g X rj X (6.2) x 5 


4228.4 
® 21 
= 201.35cm 3 


3. A conical cup of full of ice-cream. What will be the 
quantity of the ice-cream, if the radius and height of the 
cone are 3cm and 7cm respectively? 

Sol. 

Radius of the conical cup = r = 3cm 
Height of the conical cup - h - 7cm 

1 

Volume of cone - 3 nrih 



22 x 9 x 7 

21 
1386 
“ 21 
= 66cm 3 


If you think of ft cup of cone, a hemispherical shape of ice cream 
is formed. Volume of Hemispherical shape on its open end 


3 iLr3 


2 
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— 122.57cm 3 

— 122.6cm 3 (approx.) 


part of ice-cream 


Semi spherical- 

nart nf inr. 



4, What will be the total surface area of a solid cone of 
height 4cm and radius 3cm? 

Sol. 

Height of cone = h - 4cm 
Radius of cone = r = 3cm 
We need first slant height (t) 

Using 

= r 2 + h 2 
, — 3 2 + 4 2 

= 9 + 16 ■ 

t* =25 
£ = *\f25 
£ — 5cm 

Curved surface area = tcrf 


= “ x 3 x 5 


330 


" 7 

= 47.14cm a 

Base area, = jet 2 


198 


“ 7 

- 28.29cm 2 


Total surface area of solid cone 


= 47.14 + 28.29 
- 75.43cm 2 
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Areas and volumes 


The ai a of the base of cone is 38.50cm-, If its height j s 
three times the radius of the base, find its volume. 


Sol. 


Given that. 

Area of base of cone = 38,50cm- 
Also height of cone = 3 times its radius 

he¬ 


ll =3r 


Using 


So 


So 


6 . 


Sol. 


Base area of cone — Ttr 2 
jtt- - 38-50 
„ 38.50 

r2 =^T“ 

_ 38.50 
" 22 
7 

_ 38,50 x 7 
" 22 
= 12.25 
r = '\/l2.25 
Radius = 3.5cm 
equation 1 becomes 
Height of cone - 3 x3.5 = 10.50cm 
We know that 

Volume of cone 


i 5 


“3 ro!h 

1 22 

= gxyx(3.5) 2 x 10.50 

22 x 12.25 x 10.50 

21 


Volume of cone 



2829.75 
= 21 
* 134.75cm 3 

A conical tent is 8.4m high and its base is of 54dm radius. 
It is to be used to accommodate scouts. IIow many scouts 
can be accommodated in the tent if each scout requires 
5.832m 3 or air? 

Givon that 

Height of conical tent = h = 8.4 m 


Scanned with CamScanner 



















Radius of the base of tent = 54dm 
lm =. 10dm 
Radius of base of tent 
54 

r ‘ 10 m 
_5 4rn 

We need the volume of conical tent which b> formula is 

= g Ttr^h 
1 22 

= gxyx (5.4) 2 x 8,4 

22x29.16x8.4 

21 

5388.768 

21 

= 256,608m 3 
Given that 

Each, scouts needs 5.832m 3 of air. So 
No. of Scouts accommodated in the tent 

Vol of tent 

= Air for one scout 
256,608 
= 5.832 

No. scouts ac commodated = 44 __ 

(Review Exercise $)J 

Four options are given below each Statement. Encircle 
the correct one. 

If in a right angled triangle ABC, mZC = 90°, then ‘c' is 

called 

a. base b. hypotenuse 

c. perpendicular d. vertex 

If in a right angled triangle ABC, tnZC — 90° and ZB is a 

base angle, then T) ! is called_. 

a. base b. hypotenuse 

c. perpendicular d. vertex 

If in a right angled triangle ABC, ,mZC = 90° and ZB is a 

base angle, then ( a’ is called___. 

a, base b. hypotenuse 

c. perpendicular d. vertex 


■■■ 
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iv. In a right Angled triangle the side opposite to (ho rl^k 
angle is railed 

a. perpendicular b. has© 

c hypo! er*UFO d. right angle 

v. The aiva of a right angled triangle whose lu\se is Hern nut] 

height is 6 em * _ _. 

a, 9cm 2 b 16cm 1 c. 25cm- d, 64 cm 2 

vi. Hero's formula for area of a triangle is 


a. \ s s - a \s - b' 


C \ F - a s - b ^ - c 


ANSWER? 


b. Vsls - aXs - c) 

ci, V Is - aXs - b) (s -~c) 


i. 


ii. 


iii. ; a 


IV. 


vi. 


Solution of MCQ no, vl 

ci right ar.glec triangle = 3cm 
Height of right jlz ig'ed triangle - 6cm 
By form ula 

Area ■?: right ir.gie-i triangle = base x height 


= ^x3x 6cm 2 



6cm 


3 CM 


2. Write short answers of the following questions. 

i. State Pythagoras theorem 

Sol. 


In a right angled triangle. AEG with m/C - 90° 
and a, b, c are the opposite sides of the angles ZA, 
ZB and ZC respectively, then 

a 2 + b 2 = c 2 

(Base ) 2 + (Altitude) 2 = (Hypotenuse)^ 
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jj. Write Hero's formula. 
Sol* 


If a, b. c art* the sides of the triangle, and s = 


a+b+c 


Then 

Area of A = *^s(s. — a)(s - bJ(s - cj 

lii. Write formula of surface area of a sphere. 

SoL 

Formula of surface area of a sphere is as follows. 

- 

Wherc r is the radius of sphere. 

iv. Write the formula of volume of a cone, 

Sol- 

Formula of finding volume of a cone is as follows. 

Volume of cone — ^ 7rr 2 h 

Where r is the radius of base of cone and h is the height of the 


cone. 

3. 

i. Find the volume of a sphere when radius is 3.2cm. 
Sol. 

Radius of sphere — r — 3.2cm 

Formula 

4 

Volume of sphere = ^ tct 3 

4 22 

= ^ x — x l,3.2i 3 


SS x 32.76S 
21 

2SS3.584 

21 

- 137.31cm 3 

ii. Find the volume of the cone if r — 3cm and h = 4cm 
SoL 

Radius of base of cone = r = 3cm 
Height of cone = h = 4cm 

Formula 

Volume of spheres ^ jrr-h 
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22 v 9 x 4 


" 3x7 

792 
~ 21 

= 37,71cm® 

iii. Find the area of a triangle whose sides are 4cm f 5cm and 
8cm, 

Sol. 

2 = 4cm. b = 5cm. c = Scm 

a+h+c 
s= 2 

4+5 + 8 

2 

17 
' 2 

# 

s - S.ocin 

Hero's formula to fin d area of triangle is 

V s(s - a)(s - b)(s - c) 

- V&5{8.5 - 4X8.5 - 5) (8.5 - 8) 

= Vs.5 x 4,5 x 3.5 x 0.5 
= ^66,9375 

j^ ea of triangle = 6,18an 2 
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Information Handlin 

Frequency 

The number of times a value occurs in a data is called the 
frequency of that value. 

Frequency Distribution 

To write a data in the form of a table in such a way that the 
frequency of each class can be observed, at once it called the frequency 
distribution. 

Construction of Histogram 

A histogram is similar to bar graph but it is constructed for a 
frequency table. 

In a histogram the values of the data (classes) are represented 
along the horizontal axis and the frequencies are shown by bars 
perpendicular to the horizontal axis. Shaded bars of equal width are 
used to represent individual classes of frequency table. 

To draw a histogram from a grouped data, the following steps are 
followed. 

(i) Draw x-axis and y-axis. 

(ii) Mark class boundaries of the class along x-axis. 

(iii) Mark frequencies along y. 

(iv) Draw a bar for each class so that the height of the bar drawn for 
each class is equal to the frequency of the class. 
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1. The following data displays the number of draws of 
different categories of bonds* 

35, 55, 64, 70, 90, 89, 87, 65. 67, 38, 62, GO, 70, 78, 69, 86, 39, 71, 
56, 75, 51, 99, 68, 95, 86. 53. 59, 50, 47, 55, 81, 80, 98, 51, 63, 66* 
79, 85, 83, 70 

Construct a frequency distribution table for the above 
data, with seven classes of equal size and of class interval 
10 . 

Sol. 

Lowest value - 35 

Highest value = 99 

Total classes to be made = 7 classes 


Size of class interval = 

= 10 


Class Interval ; 

Tally Marks 

Frequency 

35 “ 44 

III 

3 

45 —54 

+m 

5 

55-64 

tttt m 

8 

65-74 

M 1111 

9- 

75 - 84 

m 

6 

86-94 

m 

5 

95 -104 

llll 

4 


Total 

40 


2. Listed below are the number of electricity units 
consumed by 56 households in a low income group 
locality of Lahore. 

55, 45, 64, 130, 66, 155, 80, 102, 62, 60, 101, 58, 75, 81, Hi, M 
55, 151, 66, 139, 77, 99, 67, 51, 50, 125, 83, 55, 136, 91, 86, 54 
78, 100, 113, 93, 104, 111, 113 t 96, 96, 87, 109, 94, 129, 99, #>■ 
83, 97, 97 


With 12 classes of equal width of 10, construct a frequent 
table for the electricity units consumed* 
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Sol. 

Lowest value - 45 

Highest value =155 

Total class to be made = 12 classes 

Size of class interval = TO 


Class Interval 

Tally Marks 

Frequency 

45 - 54 

mi 

4 

55-64 

r * W HP 

m ii 

7 

65 — 74 

mi 

4 

75 - 84 

m u ^ 

7 

85-94 

m 

6 

95 - 104 

1 U 1 1 1 1 1 

TUI TNI 

1 10 

105 - 114 

m 

5 

j 115-124 

— 

0 

125 - T34 

m 

3 

135 - 144 

ii 

2 

145 - 154 

i 

1 

155-164 

i 

1 


Total 

50 


3. The following list is of scores in a mathematics 
examination. Using the starting class 40 - 44, set up a 
frequency distribution* List the class boundaries and 
class marks* 

63, 88, 89, 92, 86, 87. 83, 78, 40, 67, 68, 76, 46, 81, 92, 77, 84, 76, 
70, 66, 77, 75, 98, 81, 82, 81, 87, 78, 70, 60, 94, 79, 52, 82, 77, 81, 
77, 70, 74, 61 

Sol* 

Lowest value = 44 
Highest value - 98 
Total class to be made = 5 
Size of class interval = 12 
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Information Handling 


Class Interval 

Class boundaries 

Tally 

Marks 

Frequency 

Class 

M arks 

40 - 44 

39,5-44.5 

1 

1 

40+44 

2 = 4S 

45 - 49 

44.5 - 49,5 

1 

1 

47 

50 - 54 

49,5 - 54,5 

1 

1 

52 

55-59 

54.5 — 59.5 


0 

57 

60 - 64 

59,5 - 64.5 

mi 

1 * 

62 

65-69 

64,5 - 69-5 

HI 

3 

67 

70-74 

69.5-74 5 

mi 

4 

72 

75 - 79 

74.5-79.5 

tmtttt i 

11 

77 

80 -84 

79.5 - 84.5 

mi Li 

7 

82 

85-89 

84.5 - 89,5 

mi 

4 

87 

90 - 94 

S9.5 — 9-4.5 

in 

3 

92 

95-99 

94.5-99.5 

I 

1 

97 



Total 

40 



4, 


Sol, 


Construct a frequency distribution for the following 
number using I - 10 as the starting class. List the class 
boundaries. 

54, 67, 63, 64, 57, 56, 55, 53, 53, 54, 44, 45, 45, 46, 47, 37, 23, 34, 
44, 27, 36, 45, 34, 36,15, 23, 43,16, 44, 34, 36, 35, 37, 24, 24, 14, 
43, 37, 27, 36, 33, 25, 36, 26, 5, 44, 13, 33, 33,17 

Lowest value = 1 
Highest value - 67 
Size of class interval = 10 


Class Interval 

Class boundaries 

Tally 

Marks 

1-10 

0.5 10.5 

1 

11-20 

10.5-20,5 

m 

21-30 

20.5 - 30.5 

m in 

31-40 

30.5 -40.5 

ttti m hh 

41-50 

39.5 - 50.5 

mi mi i 

51 - 60 

50.5 - 60.5 

m u 

61 - 70 

60.5 - 70.5 

ill 



Total 
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5 . 


Following are the number of days that 36 tourists stayed 
in some city, 

Xi 6, 16, 21, 21, 41, 5, 31, 20, 27, 17, 10, 3, 32, 2, 48, 8, 12, 21, 44, 

l, 36, 5, 12, 3, 13, 15, 10, 18 t 3, 1, 11, 14, 12, 64, 10 

Construct a frequency distribution starting with the class 

1-7. 


Sol- 


Lowest value = 1 


Highest value = 64 
Size of class interval — 7 
Total classes to be made = 10 


Class Interval 

Tally Marks 

Frequency 

1-7 

mi mi 

10 

8 - 14 

i|_LL INI 

TTTt TNI 

10 

15-21 

mt in 

8 

22-28 

i 

1 

29-35 

ii 

2 

36 - 42 

m 

2 

43-49 

n 

2 

50-56 

— 

0 

57-63 

— 

0 

64 - 70 

i 

1 


Total 

36 


6. Construct a histogram for each of the frequency tables in 
questions 1-5. 


SoL 


Histogram of Question no 1. 


Class Interval 

Class Bounders 

Frequency 

35 - 44 

34.5 - 44.5 

3 

45 - 54 J 

44.5 - 54.5 

D 

55 - 64 

54.5 — 64.5 

8 

65 - 74 

64.5 - 74.5 

9 

75-84 

74.5 - 84.5 

6 

85-94 

84.5 - 94.5 

5 

95-104 

94.5 - 104.5 

J 

-t 
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Histogram 


Information Handunm 




Y A 

12 -■ 
10 •- 

8 ■■ 

t> ■ 
4 ’■ 
2 ’■ 


Histogram of Question no 2. 


Class Interval 

Class Bounders 1 

Frequency 

45-54 

44.5 - 54.5 

4 , 

55-64 

54.5 - 64.5 

7 

65-74 1 

64.5-74.5 

4 

f. 

| 75-84 

74.5 - 84,5 

7 

85-94 

84.5-94.5 

6 

T 95-104 

94.5-104.5 

10 

1 105 - 114 

104.5-114.5 

5 

[ 115 -124 

U4.5- 124.5 

0 

r~ 125 -134 

124.5 -134.5 

1 3 

135 -144 

134,5-144.5 

2 

* 145 -154 

144,5 - 154.5 

1 

j 155-164 

154.5-164.5 

1 J 
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Histogram 

i 





Histogram of Question no 3. 


Class Interval 

Class Bounders 

Frequency 

40 - 44 

39.5 — 44.5 1 

I 

45-49 

44.5 - 49.5 

1 1 

50-54 

49.5 — 54,5 

1 J 

55-59 

54.5 — 59.5 

0 7 

60-64 

59.5 — 64.5 

4 / 

65-69 

64.5 — 69.5 

3 7 

70-74 

69.5 - 74.5 

4 / 

75 - 79 

74.5 — 79.5 

11 / 

SO - S4 

79.5 — 84,5 

7 J 

85 -89 

S4.5 - S9.5 

4 / 

90-94 

S9.5 - 94.5 

3 / 

95-99 

94.5 - 9 9.5 

1 1 
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11 

Histogram 


lc: trr ^ irr ir> ifn iO iO 

' — " r rt n CTS 

— — O t— t'- 30 GO CX3 

Class boundaries 

Histogram of Question no 4. 

Class Internal 

Class Bounders 

Frequency 

1-10 

0.5 - 10.5 

1 

11 - 20 

10.5 - 20.5 

5 

21 -30 

20.5 - 30 5 

S 

31 - 40 

30.5 - 40.5 

I 

15 

! - 

' 41-50 

40.5 — 50.5 

ii _ 

51 - 60 

50.5 60.5 

7 

61 - 70 

60.5 - 70.5 

3 
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4i 

10 -■ 
14 - 

12 ■■ 
10 ^ 

s -r 
G *■ 


4 

2 


o - 1 ------ 

tO u3 irt U3 j," 

0 O O Q O O - 

^ oi to to ti 

Histogram of Question no 5- 

-1-► 

r t- 

; Class Interval 

Class Bounders 

Frequency 

1 — 7 

0.5- 7,5 

10 

8-14 

7.5 — 14.5 

10 

15-21 

14.5-21.5 

8 

22 - 28 

21.5 - 2S.5 

1 

29-35 

2S.5 - 35.5 

| 

36-42 

35.5-42.5 ! 

-g 

43 - 40 

42.5 - 40.5 : 

1 J 

50 - 56 

49.5-56.5 | 0 r 

57-63 

56.5 - 63,5 

0 | 

64 - 70 

63.5 - 70.5 I 

1 1 
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Let xi, xs, ... Xu be n given quantities. Then their average is the 
presenting the tendency of these quantities is called their mean 
or mean. It can be calculated by the formula. 



Xl + X2 t .... -r Xb 

n 




Sum of all values 

number of values 


'lited Mean 

When all values of given data have same importance, then we 
lean. But when different values have different importance then 
values are known as weights. 

If xl t xa, X 3 , .... x n have the weight wi, wg, w n then weighted 



WtXt +W2+ .... WnXn 

W] + W 2 +_w n 


Ixw 

Zw 
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Median 

If a data is arranged in ascending or descending order, the 
median of Lho data is* 

(a) The middle value of the data, if it consists of old number of 
values. 

(b) The mean of the two middle values of the data is the median of 
the data if the number of values in a data is even. 

Mode 

Mode is the value that occurs most frequently in a data. In case 
no value is repeated in a data then the data has no mode. If two or 
more values occur with the same greatest frequency, then each is a 
mode. 


Exercise 12.2 


1* Compute the mean, median and mode of the following 
data: 

i. 10* 8, 6, 0, 8, 3, 2, 5, 8, 4 
SoL 


Mean 


X 


Sum of values 

Number of values 

10 + 8 + 6+ 0 + 8*f3 + 2+ 5 + 8 + 4 


10 


X 


54 

~ 10 “ 54 


Median 

m 

1st arrange the data in ascending order 


0,2,3,4.5,6, 8,8,8,10 

The total number of value is 10, So 6 th and 6 th terms are the 
middle values of data. 

f 5 th term +■ 6 th term' 

Median - y 2 

5 + 6 11 

= 2 ”2 


9 
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Histogram 



Let xi, X 2 , ... x n be n given quantities. Then their average is the 
value presenting the tendency of these quantities is called their mean 
value or mean. It can be calculated by the formula. 



XI + X2 + 

n 


Xn 


— _ Sum of all values 
~ number of values 


Weighted Mean 

When all values of given data have same importance, then we 
use mean. But when different values have different importance then 
these values are known as weights. 

If xl, X 2 , xa, Xn have the weight wi, W 2 f w„ then weighted 


Mean = 



W]Xl + W2+ ■■■■ WpXn 

Wl + W2 + .... Wn 


Exw 
= Ew 
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Median 

If a data is arranged in ascending or descending order, the 
icdinn of the data is. 

*) The middle value of the data, if it consists of old number of 
values. 

b) The mean of the two middle values of the data is the median of 
the data if the number of values in a data is even. 

klode 

Mode is the value that occurs most frequently in a data. In case 
to value is repeated in a data then the data has no mode. If two or 
nore values occur with the same greatest frequency, then each is a 

node. 


Exercise 12.2 


L_ Compute the mean, median and mode of the following 
data: 

L 10, 8, 6, 0, 8, 3, 2, 5, 8, 4 
Sol. 


Mean 


— Sum of values 

^ = Number of values 

10 +8+6+0+S+3+2+5+S+4 

= To 

v H - x 

x = To = 0-4 

Median 

a 

1st arrange the data in ascending order 


0 , 2 , 3 , 4 , 5 , 6 , 8,8 , 8,10 

The total number of value is 10, So 5 th and 6 th terms are the 
middle values of data. 

5 th term + 6^ term^ 

Median 


-( 


5 ) 


5 + 6 _11 
’ 2 


— o 
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Mode 


_ Information Hanpun < 

,—2 

= 5.5 

= The most occurs value is S (8 times) so 8 is the mode 
of the give data. 


ii. 1> 3, 5, 3, 5, 3, 7, 5, 7, 5, 7 
Sol. 

Mean 

- Sum of values 

A number of values 

1+3 +5 + 3 +5 + 3 + / +5 + 7 + 5 + 7 

= 11 

51 

“ 11 

X = 4.6 

Median 

First arrange the data in ascending order 


1, 2, 3, 3, 5 5, t>, 5, 7 f 7, 7 
The middle value is 5 
So median is 5 


Mode 

The most occurred value is 5 so 5 is the mode of given data, 
iii. 5, 4 , 1 , 4, 0, 3, 4, 119 
Sol. 

Mean 

— sum of all values 

~ number of values 

5 + 4+ 1+4 + 0 + 3 + 4+ 119 

- 8 


140 
" 8 


17.5 


Median 

Just write in ascending order 
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tic 


0, 1, 3 4, 4, 4, 5, 119 

The total numbers of value ic o _ _ 

Middle values of data. ®' S ° 4th and 5th are the 

^4th term + 5th terrn^ 

2 

4 + 4 


Median 


=e 


a ) 


■ . =i = 4 

Mode 

The most occurred value is “4” so mode is “4” 
iv. 62, 90, 71, 83, 75 
Sol. 

Mean 


X 


Sum of all values * 

numbers of values 
62 + 90 + 71 + 83 + 75 

5 

381 

- 5 - 76.2 

Median 

First arrange data in ascending order 
62J1,75,83^90 

The middle value is 75 so median = 75 
Mode 

There is no mode because no value is repeated. 

o , 45 ’ 65 ’ 80 ’ 92 > 80, 75, 56, 96, 62, 78 
&ol. 

Mean 


X __ Sum of values 
Number of values 

_ 45 + 65 +80 +92 + 80 + 75 + 56 + 96 + 62 + 78 

10 

_ 729 
" 10 



= 72.9 
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Median 

First arrange the' data in a sending order. 


45.56.62.65.75.76 . 60.60.92.96 

The total number of value is 10. So 5th and 6th terms are th 
middle values of data 
5 th + 6^ 

= .-^- term 

75 * 76 _ 156 
“ O 56 5 

rnm 

Median = 76.5 
Mode 

The most occurred value is “SO”. So mode is “SO". 


vi. Number of letters in first 20 words in a book. 
3. 2. 5. 3. 3. 2. o. 3. 2. 4, 2, 2, 3, 2, 3. 5, 3, 4, 4, 5 

Sol. 

Mean 


X 


Sum of values 

Number of values 

3-r2+5-r3-3-2-3+3+2+4+2+2+3+2+5+3+4+4+5 


20 


X 


63 0 „ 

— q — 3.Id 


Median 

First arrange the data in ascending order. 


2. 2. 2. 2. 2. 2, 3. 3. 3, 3, 3, 3, 3, 3, 4. 4. 4, 4, 5. 5, 5 

The number of values are 20. So the 10th and 11th are t‘ 
middle values of the data. 

,'lOth term + 11th term 

Median 


■e 


3 + 3 _ 6 
2 ~ 2 • 


Mode 


The most occurred value is “3”. So mode is “3’ 
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-—- ~ ' r > - 

vii. The number of calories in nine different beverages of 
2500110 bottles: 

99, 106, 101, 103, 108, 107, 107, 106, 108 

Sol. 

Mean 

— Sum of values 

* ~ Numbers of values 

99+106+101+103-?T08-tT07-s-1074-106-rTQS 

9 


X 


Median 


945 
“ 9 


105 


First arrange data in ascending order 


99.101,101.103,106,107.107,10S.10S 

The middle value of data is “106”. So median is “106”. 


Mode 

The most frequent values are 101.107.10S so mode is 101, 107, 
and 108. 

viii. Number of rooms in 15 houses of a locality city 
5, 9, S, 6, 8, 7, 6, 7, 9, 8, 7, 9, 7, 8, 5 

Sol. 

Mean 


X 


Median 


Sum of values 

Numbers of values 

5+9+S+6+S+ i_ *f b~t~ i_ +9-fS+7+9+7-fS+o 

15 


109 

— - — 7 ‘7? 

“15 


5, 5, 6, 6, 7, 7, 7, 7, 8, 8. S, 8, 9, 9. 9 
The middle value is 7. So median is “7~. 

Mode 

The most occurred values is 7 and 9 so mode is 7, 9. 
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Information Hanoi ... 


ix. Number of books in 10 school libraries, (in hundreds) 
78, 215, 35, 267, 39,17, 418, 286, 335, 50 

Sol. 


Mean 


Sum of values 


Numbers of values 

78+215+35+267+39+17+418+286+335+50 

10 

1740 


10 


= 174 


Median 


17,35,39,50,78,215,287,286,335,418 


The number of value is “10”. The 5 th and 6 th are the middh 
of the data. e value 


, , (5 th terms + 6 th terms) 

Median = I-^- \ 


78 + 215 293 


= 146.5 


2 “2 

Mode 

There is not repeated value. 

x. Cost per day on a patients in 10 private hospitals (in 
rupees) 

4125, 2500, 3115, 6580, 7150, 3750, 5920, 4575, 3225, 2500 

Sol. 

Mean 

— Sum of values 


Numbers of values 

4125+2500+3115+6580+7150+3750+5920+4575+3225+2500 


10 


43,440 


10 


= 4344 


Median 


2500,2500,3115,3225,3750,4125,4575,5920 , 6580,7150 


AG 


Mode 


2 . 


Sol. 
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The number of value is “10”. The 5*» ana o- *—»» are the 
middle values. 

,. f 5 th terms 4 - 6 th term_s \ 

Median = I-2- ) 

3750 + 4125 _ 7875 = 3937 5 
2 "2 


le 


The values 2500 repeated value of this data. So the mode is 2500. 

A person purchased the following food items. _ 


Food item 

Quantity (in kg) 

Cost per kg (in RsT) ' n 

Rice 

10 

96 . 

Aata 

12 

48 ^ I 

Ghee 

4 

190 —\ 

Sugar 

3 

49 —1 

Mutton 

2 

650 1 

1 _ _ _ lror‘) -J 


What is the average cost of food items P ei> ^8^ 


Food item 

Quantity (in kg) 

Cost per kg 
(in Rs.) 

(Far) 

Rice 

10 

96 

960 

Aata 

12 

48 

576 ] 

Ghee 

4 

190 

760 

Sugar 

3 

49 

147 

Mutton 

2 

650 

1300 

Total 

rH 

CO 

II 

w 

1033 

Zfx = 3743 


Average Price per kg 


££y 

Zf 

3743 

31 


Rs.120.74 


Scanned with CamScanner 











































I V 







i nformation HANDUNB 

,=^ = k^Tw^trave |,ed by 40 

rTSTfouowing «-ril 

Students to reach to g 10, 5, 18, 12, 25, 30, 

! , 8 , 1 , 5 , 9 ,5,14,10.31,^^,’ i7> i 2 ,X,8,21, 1 2 

!7, 20, 3, 9,15- l5 > 18< ’ ’ . mode of the distances 


2 , 

27, 20, 3, V, i«* — — ' _ nd mode 

Compute the mean, media 

traveled. 


Sol. 




40 


472 , lfl 
= 40 = 1L8 


Median 

Arrange the data in ascending order 


1,1,1,1,2,3,4,5,5,5,5,6,6,7,9,9,10,10,10,10,12,12,12,14,15,15,15,16,18, 
18,18,20,20,20,21,25,25,27,30J31 

The number of value is 40. So 20th and 21st values are the 
middle value of data 

^20 th term + 21 st term^l 


Median 


=( ! 


10 +20 
= 2 


Median = 10 


Mode 


The most occurred values are 1,5 and 10. So mode is 1, 5 and 10. 

4. Following table lists the size of 127 families: 


Size of Family 

2 

3 

4 

5 

6 

7 , 

Frequency 

51 

31 

27 

12 

4 ; 

1 


8 

7 



Meai 


Medi 


Mode 


5. 


Sol. 
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rfr 

2f 


402 

127 


= 3.165 


lian 


an . we find median class. 

The data is discrete so rirst 


n 


127 


= 63.5 


Median class = ^ ~ 2 

This values lies in cumulative frequency column 2. 
Median = 3 


Le 


Since 2 is appears 51 times which is the most occurring value q±~ 
the data. So mod is 2. 


Find the class mark and mean of the following frequency 
table: 


Class interval 

0-39 

40-79 

80-119 

120-159 

160 - 19^1 

Frequency 

17 

41 

80 

99 

4 
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Information Handling 


40-79 

40 + 79 „ _ 

-2 - “ 59.5 

41 

24395 


SO -119 ^ 

80 + 119 

2 =99.5 

SO 

7960 


120 - 159 

139.5 

99 

13810.5 

I 

r 160 - 199 

179.5 

4 

718 

I 

Total 


Zf = 241 

= 24641.5 ! 


Mean 


X 


Xf 

24641.5 

241 


102.24 


X = 102.24 

Find the mean of the following frequency table: 


niass interval | 

[ 1-5 

6-10 

11-15 i 

f 16-20 

21-25 

26-30 

31-35 

36-40 

Frequency | 

[ 19 

24 

18 | 

21 

23 

20 

16 

15 | 



Sol- 


^ Class 

Intervals 

Class Marks 

Frequency 

(f> 

fx 

1-5 

1 + 5 

2 =3 

19 

,1 

57 

6-10 

6 + 10 

2 ~ 8 

24 

192 

11 - 15 

11 + 15 

2 = 13 

18 

234 

16-20 

16 + 20 

2 =18 

21 

378 

^ 21-25 

23 

23 

529 

' 26 - 30 

28 

20 

560 _ 

- - 31^35 

33 

16 

528 

- 36-40 — 

38 

15 

570 _ 

- Total 


Zf = 156 

Zfe = 304TJ 
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7. 


Sol. 

a. 


~ ‘ Sf 

3048 
“ 156 

X = 19.53 

The diagram illustrate the 
number of children per 
family of sample of 100 
families in a certain 
housing estate: 

a. State the modal 

number of children 
per family. 

Calculate the mean 
number of children 
per family. 

Find the median 

number of children 

per family. 


“‘S’" 2 .h. to. „ 2 

T.Ul numb., .f children - 5,0) , 20 * 1, m . , mi) 

= 0 + 20 + 80 + 75 + 40 
' = 215 


b. 


£ 



0 12 3 4 

No. of children per family - 


-> X 


X 


§x 

n 


e* = 215 

__ 215 
“ 100 


n = 100 


= 2.15 
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c. Median 

member of children 


Information Handung 


0.1.2.3,4 

The middle value is 2, So 

Median = 2 


(Review Exercise 12) 


1. Four options are given below for each Statement. Encircle 
the correct one. 

i. What is the missing number data 14, 24, _, 18, 

30, when mean is 23. 

a. 2S b. 29 c. 30 • d. 31 

ii. What is the missing number of data 40, 28 , 16, 18, 37, 20, 

_35, when median is 26. 

a* 20 - b. 22 c. 24 d. 28 

iii. A number which tells how often a value occurs is 

called_. 

a. Frequency b. Mode c. Median d. Average 

iv. A_ is an arrangement of the values that one 

or more variables taken in data. 

a. Frequency b. Frequency distribution 

c. Median d. Mode 

v. A representation of a frequency distribution by means of 

rectangles whose widths represent class intervals and 
whose areas are proportional to the corresponding 
frequencies is called_. 

- a. Histogram b. Bar chart 

. * c. Pie chart d. Line graph 

vi. A measure of central tendency that attempts to describe a 

data by identifying central position within that 
data_. 

a. is a single value b. are multiple values 

- c. are duplicate values d. are repeating values 
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* • 

Vll. 


vill. 


IX. 


The statistical measure that identifies a single value as 
representative of an entire distribution is called_. 

a. Frequency distribution b. Histogram 

c. Mean d. Central tendency 

The value which occupies the middle position when all 
the observations are arranged in an 
ascending/descending order is called_. 

a. Frequency distribution b. Median 

c. Mode d. Mean 

V 

is defined as the value that occurs most 


frequently in the data, 
a. Frequency distribution 
c. Mode 

[ANSWERS J 


b. Median 
d. Mean 


ft 

1. 

b 

■ • 

ii. 

c 

til 

in. 

a 

iv. 

b 

v. 

a 

vi. 

a 

* # 

Vll. 

d 

■> * * 

Vlll. 

b 1 

ix. 

c 



2. Calculate the mean, median and mode for each set of data 
given below. 

a. 3, 6, 3, 7, 4, 3, 9 
Sol. 


Mean 


X 


Sum of values 

Numbers of values 

3+6+3+7+4+3+9 


= f = 5 ... 

Median 

First arrange the data in ascending order. 


3, 3, 3, 4,6, 7,9 

The middle value is 4. So median is 4. 

Mode 

The most occurred value is “3”. So the mode is 3 
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b. 11,10,12,12,9,10,14,12,9 
Sol. 


' INFORMATION Hai* ~, 



. Mean 


X 


Sum of values 
~ Numbers of values 

11 +10 + 12 + 12 + 9 + 10 + 14 + 12 + 9 

= 9 

99 
“ 9 


= 11 


Median 

First arrange the data in ascending order. 

9,9,10", 10,11,12,12,12,14 

The middle value is “11”. So median value is “11”. 

Mode 

The most occurred value is “12”. So the mode is 12. 
c. 2, 9, 7, 3, 5, 5, 6, 5, 4, 9 
Sol. 

Mean 

n Sum of values 


Numbers of values 

2+9+7+3+5+5+6+S+4+9 

10 * • 

55 

= 10 = 5-5 

Median 

Arrange the values in ascending order. 


2 , 3 , 4 , 5 , 5 , 5 , 6 , 7 , 9,9 

The number of values are 10. So 5 th and 6 th values are 
median value of data. 

Median 

^5^ term + 6 th term' 


the 


=e 


2 

5 + 5 

10 




= 5 
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jyjode 

The most occurred value is 5. So the modes is 5. 
di 6,8,11,5,2,9,7,8 

Sol. 

Mean 

Sum of values 


X Numbers of values 

6+8+11+5+2+9+7+8 


8 


_ 56 _ 

- 8 ' 


Median 

First arrange the data in ascending order. 


2, 5, 6, 7, 8, 8, 9, 11 

The number of values are 8 so 4th and 5th values are middle 
values. 

f 4th term + 5th terrn^ 


Median 




_ 7 + 8 
” 2 
15 
“ 2 
= 7.5 

Mode 

The most occurred value is “8”. So the mode is S 

e. 153.8, 154.7, 156.9,154.3, 152.3, 156.1,152.3 
Sol. 

Mean 


X 


Sum of values 

Numbers of values 

153 8+154.7+156.9+154.3+152.3+156.1+152J3 

T 


10S0.4 


= 154.4 
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Median 

First arrange the data in ascending 

152.3,152.3.1538.154.8,154.7,156.1J 56.9 
The median value is 154.o 


Mode 

The most occurred value is “152.3”. so the mode is 152.3 

3. Test scores of a class of 20 students are as follows 

93, 84, 97, 98,100, 78,86,100,85,92,72, 55, 91, DO, 75, 94,83 i 
60. 81, 95 

Draw a frequency distribution table and histogram 
grouped data. 

Sol. 

Lowest value = 55 

f f 

Highest value = 100 
Total classes to be made = 5 
Class interval = 10 


Class Interval 

Class boundaries 

Tally 

Marks 

Frequency 

■55-64 

54.5-64.5 

' ‘ ' -.'*+4 

II 

Vi i * * t \ 

2 

65-74 

64.5- 74.5 

1 

1 

75-84 

715-84.5 

it 

5 

85"-94 

84.5-94.5 

iTii 

7 

; 95 -104 " ^ 

915-104.5 

it 

5 ’ 



Total 

20 ** 


A Gatewa\ 

Histogram 



4. The price 
several sti 
below. 


Find the m 
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m 



e of XO litre of drinking water was recorded at 
;tores, an d tire results are displayed in the table 


' Price (Rs.) 

Frequency 

74 

1 

75 

2 

76 

8 

77 

10 

78 

2 

1 79 

1 

SO 

1 


mean, median and mode of the price. 
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Information 



l J ri Ce (Rs.) 

Frequency 

tv 

C.F 

_74 

1 

74 

1 

75 

o 

b 

150 

1+2=3 

76 

s 

COS 

3+8=11 

77 • 

10 

770 

11+10=21 

7S 

2 

156 

21+2=23 

79 

1 

79 

23+1=24 

SO 

1 

SO 

24+1=25 

Total 

Xf = 25 

X£x- =1917 



Me an 


X 


—£v 
“ Zf 

1917 

25 


X = 76.6 S 

Median 

Median class 

Median 

Mode 

Since 77 appears 10 times which is the most occui 
mode = 77 
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EM 8e UM 


Scanned with CamScanner 










■uii i; 


I'.rruF success 

JAUU II AbSINA % 
GATEWAY SERIES 



jadeed Book Depot 

13-Urdu Bazar, Lahore. 
Tel:042-37224382 


Scanned with CamScanner 






















■uii i; 


I'.rruF success 

JAUU II AbSINA % 
GATEWAY SERIES 



jadeed Book Depot 

13-Urdu Bazar, Lahore. 
Tel: 042-37224382 


Scanned with CamScanner 




















